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For Overseas Readers 


We are of opinion that since the war confer- 
ences and conventions are being overdone to such 
an extent that the long-established and admittedly 
the most useful ones are likely to suffer from what 
we regard as spurious competition. Outstanding 
amongst useful conferences are those arranged by 
the Institute of British Foundrymen. The an- 
nouncement we recently made of the (1954) annual 
meeting to be held in Glasgow under the presi- 
dency of Mr. John Bell shows that a brilliant 
organization is behind this manifestation. Regarded 
from the angles of technical excellency, works 
visits or social activities, readers can be assured 
that nothing short of perfection will satisfy those 
responsible for the detail planning of the Glasgow 
conference. 

Already there have been meetings of the com- 
mittee responsible for the building up of the London 
International Foundry Congress, to be held in 
June, 1955. It is not too early to point out 
that this is a unique opportunity for founders 
from the Dominions and Colonies to get a real 
insight into the foundry industry of this country. 
Unlike national conferences, which are based on 
one area each year, there will be excellent arrange- 
ments made in 1955 to visit foundries through- 
out the length and breadth of the country and, 
moreover, to see much of the countryside as well 
—both picturesque and just ugly. Also, there will 
be many opportunities to discuss problems of 
mutual interest with American and Continental 
guests. As visitors from Australia, New Zealand, 
South Africa and Canada usually make a prolonged 
stay in this country, it will be worth their while to 
plan their trip so as to include the Foundry 


.a vast export trade. 


[Equipment] Exhibition which is to be held at 
Olympia at the end of August and the beginning of 
September, 1955. We are proud of the progress 
which the foundry equipment and supplies firms 
have made since the war, converting it from what 
was an industry largely importing, into one doing 
It is reasonable to presume 
that having within the last decade successfully 
mechanized such large numbers of foundries, the 
equipment people are in a splendid position to 
undertake work of similar character overseas. 

The progress which the foundry industry has 
made in this country since the war will be a reve- 
lation to those who participated in the London 
International Congress of 1939. Since that time, 
many millions of pounds have been spent in bring- 
ing our industry up to date and the best foundries 
in this country now rank with the best anywhere. 
We are both cognizant and appreciative of the 
great progress that has also been made in the 
Dominions, but that only makes visits more worth 
while, as common problems present themselves for 
discussion. Of course, there are jobbing shops all 
over the world and there is a large number in this 
country facing and solving exactly the same prob- 
lems as those overseas. In the past, there have 
been far too few Dominion foundrymen at inter- 
national congresses, with the exception of Cana- 
dians, who turn up in full force at those held in 
the States. The Institute and industry offers a 
special welcome to all overseas foundrymen and 
their families in 1955, especially as foundrymen, no 
matter from what country they emanate, form one 
huge fraternity having similar aspirations and 
outlook. 
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Output of Iron Castings 


The total output of iron castings in the United 
Kingdom during 1953 was:—Of grey and high-duty 
iron, 3,504,000 tons; and of malleable iron, 134,000 
tons; total 3,638,000 tons. This total is 3.2 per cent. 
less than the corresponding total for 1952, which 
was an all-time record. However, there were welcome 
signs of a strong movement towards recovery in the last 
quarter of the year. 

The division of this total output among the six 
main sections of the industry in 1953, and the changes 
for each section compared with 1952 were: — 








Per cent of Per cent 








| total iron change from 

Sections. castings from 1952 

| production. | (periods of 

| | 52 weeks). 
Automobile... ts i” sn] 7.5 — 4.4 
Building and domestic a 15.1 + 2.6 
Pipes and malleable tube-fittings 18.8 } + 11.0 
Engineering and jobbing ; 39.3 — 14.0 
Ingot moulds .. ie 10.3 + 18.3 
Railway equipment 9.0 } — 4.3 
TOTAL : | 100.0 — 3.2 

| 


The Table shows that the fall was most severe 
for iron castings used in engineering, and reflects tem- 
porary set-backs in many branches of that industry. 
Among other sections of the industry, ingot moulds 
(mainly used in the manufacture of steel),-and pipes, 
continued to expand their output strongly. The pro- 
duction of iron castings for building and domestic 
purposes was also an all-time record. At the end of 
1953, 141,220 persons were employed in the industry. 





Film Review 


“ Broomwade ” at Work and at Home. Produced for 
Broom & Wade, Limited, High Wycombe. 

Though the title would seem to indicate the existence 
of one, actually there are two films, and the logical 
order of showing is the reverse of that quoted. The 
“ At Home” film deals really well with the manu- 
facture of compressors, pneumatic tools and hoists. 
The audience is taken through the patternshop, core- 
making (where radiant-heat ovens are used), the iron- 
foundry and fettling shops. In these shots the oppor- 
tunity is taken to show the way the company “ take their 
own medicine,” as it were, by using pneumatic tools and 
hoists. As is usual in such industrial films, quality con- 
trol is emphasized. The machine and erecting shops 
are so clearly illustrated that a tour round the works 
would seem almost unnecessary. 

The second film shows the machinery produced by 
the company working on the roads and in the factories. 
Amongst the latter are some splendid shots taken in a 
Scunthorpe steelworks and in the enamelling shop of 
the British Bath Company, Limited. The showing of 
the two films, which are in colour, takes 40 minutes, 
and the production is so well done that interest is well 
maintained from beginning to end. 


VCP. 





Mr. RosertT Uke, blast-furnace manager of the Carron 
Company, Falkirk, died on March 21. 

EVERED & COMPANY, LIMITED, Smethwick—Mr. 
'W. L. Barrows has been appointed chairman in place 
of the late Mr. J. Howard Wilson and Mr. J. D. W 
Field has been appointed a director. 
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Study of Low-grade Ores in the 
U.S. 


A mission to the United States to study basic 
research and development in exploiting low-grade 
ores is at present being arranged. The mission will be 
under the auspices of the European Productiyj 
Agency of the O.E.E.C. Findings of the mission should 
stimulate research already being conducted in Europe 
and complement those of the mission to European 
countries in 1953 on the same subject. 


In the report of T.A. Mission No. 54 which went to 
the United States in 1951 to study techniques of nop- 
ferrous ore dressing, the United States Bureau of 
Mines was cited as one of the main factors in technical 
progress. The aim of the proposed new mission would 
be to gather information about basic research carried 
out by tne bureau and its laboratories and about de- 
velopment work on the results. It is proposed that the 
United Kingdom should send a small delegation. Not 
more than two members of it would represent firms 
with mining interests at home or abroad. The mission 
will probably start in the first week of September and 
be away from five to seven weeks. The cost to dele- 
gates will be about £300 each and the number of 
representatives from the U.K. will be limited. 


Firms or individuals interested in the mission should 
address inquiries to the Ministry of Materials, Division 
4B, Horse Guards Avenue, Whitehall, London, S.W.1, 
immediately. 





Starch Industry Centenary 


Last Tuesday, to mark the centenary of the maize 
starch industry, Brown & Polson, Limited, held a 
Press conference in London. Mr. Arthur Corbett gave 
a fascinating talk on a little-understood industry. He 
recalled. how his great-grandfather was granted a 
Patent for the wet milling process of starch production 
which separated the oily portions; these, hitherto, had 
contaminated the product. As is not unusual, the 
Americans got out a Patent almost simultaneously and 
it is interesting to learn that the direct descendents of 
the two patentees are now pooling their research. The 
current output of maize starch is of the order of 
120,000 tons per annum, of which two-thirds is applied 
to food production and the balance to industry; per- 
haps a half of the latter is consumed by the foundry 
industry, despite the fact there are 250 types of user. 
Even for the production of penicillin, a maize product 
is used. The chairman of Brown & Polson, Lord 
Rowallan, the chief scout, is Mr. Corbett’s father 
and the grandson of the original Mr. Polson. “ Peter: 
borough,” of the Daily Telegraph, pointed out that the 
champagne which followed the conference was about 
the only thing which was independent of starch, yet, 
maybe, the founders making bottle moulds used dex- 
trin for their cores! 





London Branch Stag Party 


Members of the London branch of the Institute of 
British Foundrymen and their guests comprised 4 
party of nearly 200 which participated in the annual 
““men-only ” function on Friday of last week. As in 
other recent years, the gathering was held at the 
Horse Shoe Hotel, Tottenham Court Road, London, 
and the time was pleasantly passed by dinner and light 
entertainment, concluding with community singing. 
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Recent Developments with Synthetic Resins 
in the Foundry Industry* 


By P. G. Pentz, B.Sc. 


Ten years ago, one would have had difficulty in finding a single British foundryman with even a 


theoretical knowledge of synthetic resins as foundry sand binders. 


Five years ago, a few pioneers 


were using them on production; many were experimenting and most were interested. To-day, liquid 


resin core-binders are no longer news. 


They are used as.a matter of course in hundreds of foundries, 


small and large, jobbing foundries, repetition foundries, steel, iron, brass and light-alloy foundries. 
They do a good job and could do better and more, if their characteristic advantages and limitations 
were more thoroughly and widely understood. But foundrymen, it would seem, no longer wish to hear 
about such apparently commonplace, humdrum things as liquid U.-F. and P.-F. core-binders. That is a 
measure of the rapidity of technological advance in the industry, and as such it is welcome; but it would 
be a pity if the “ glitter” of the ‘“‘C” Process, and now the “dazzle” of the “D” Process, should 
continue to blind the thousands of foundrymen, who do not yet use synthetic resin core-binders, to the 
sober, solid, unspectacular advantages these resins can still provide. 


Let it not be thought that shell moulding is 
about to make all other processes obsolete. The 
Author has been an enthusiastic propagandist of 
synthetic resins in the foundry for many years, and 
the advent of shell moulding has, of course, been 
a further stimulant; but it is necessary to retain a 
reasonable balance and to realize that there are 
likely to be many jobs which, for some years at 
least, can be done best by older, well-proven 
methods, using ordinary liquid resin binders, or 
even (now that the price has been lowered) linseed 
oil, together with cheaper cereals and—let this be 
emphasized—water, which costs nothing. 

This argument for the synthetic-resin binders 
already developed is put forward here, not for any 
narrow, commercial reason, but as something of 
importance to the foundry industry. From the 
point of view of a synthetic-resin manufacturer, it 
is indeed far easier to sell shell-moulding resins 
than liquid resins for making ordinary cores. For 
one reason, there is far more standardization of 
materials, methods and requirements in shell- 
moulding, so that the free technical service work 
which resin makers like to provide is much simpli- 
fied and more rapidly productive. The resin maker 
on a selfish, short-term view, is therefore tempted 
to put all his efforts into shell-moulding develop- 
ment, ignoring conventional core-binding. This, 
surely, would not be in the best interests of the 
foundry industry. 


Shell Moulding 


Having said this, attention will be given to a 
consideration of the shell-moulding process which 
has captured the interests of so many foundrymen 
and made such phenomenal strides within the last 
few years. Everyone in the foundry industry with 
an interest in technical matters must by now be 
familiar with the principles of shell moulding by 
the usual process of dumping a mixture of dry 
sand and powdered resin on to a hot metal pattern, 
building a coating of the desired thickness, return- 





es Presented at a meeting of the Coventry Junior section of the 
Birmingham branch of the Institute of British Foundrymen. 


ing the surplus shell-moulding mixture to the dump 
box, heat-curing the shell on the pattern, stripping 
the shell, coring and closing the mould and finally 
pouring. At various stages difficulties have been 
encountered which it may be useful to discuss here. 
The preparation of the moulding mixture is not 
quite as simple as it sounds. There is reasonably 
good agreement on choice of sand. In England 
and Wales—Redhill ““H” and Chelford fine—in 
Scotland—Levenseat No. 1—have proved suitable. 
An approximate comparison between them in 
terms of shell strength for a constant proportion of 
standard resin, can be obtained from the following 
‘laboratory test results :— 


Redhill, Chelford, Levenseat, 
“= fine. 0. 1. 
Tensile strength (6 per cent. 
resin ae = oe 62 73 86 
Transverse strength (8 per 
cent resin) ae ee 5.5 7.3 8.4 


American practice recommends a sand with a 
five-screen distribution. Limited availability and 
high price of the finer grades of British silica sand 
has caused some concern and—together with desire 
to reduce costs by using less resin for the same 
strength—has led to the blending of various pro- 
portions of coarser silica sand with the fine. In 
many cases this has not seemed to detract signifi- 
cantly from casting finish. (It is, of course, one of 
the advantages of the shell-moulding process that 
a new grade of sand, or mixture of sands, can be 
tried out at short notice without disturbing pro- 
duction.) 


Zircon Sand 


Some work has been done with zircon in place 
of silica, especially for certain steel castings. The 
characteristics of zircon are such that much lower 
proportions of resin may be used on a weight 
basis (the bulk devsity being about twice that of 
silica sand) and « +: on a volume basis there is an 
advantage. The greater thermal stability of zircon 
is a further merit. However, it seems unlikely that 
these advantages will compensate for the much 





324 


Developments with Synthetic Resins 


higher price of the zircon sand, and its use is likely 
to remain limited to special applications. If a prac- 
tical technique for double-investment can be de- 
vised, the application of a fine skin of zircon 
backed bya relatively coarse silica sand might be 
valuable. Relative strength figures for zircon and 
silica (Redhill “‘H”) have been found to be as 
follow :— 


8percent. S8percent. 4 per cent. 
resin by 
weight 


zircon. * 
Tensile strength .. 7 150 109 


‘ 75 4 
* Equivalent to 8 per cent. on silica, taking volume into account. 


resin by 
weight 
silica, 


resin by 
weight 
zircon. 


The higher results with zircon sand are probably 
due, at least in part, to the roundness of the zircon 
grains. 


Choice of Resin 


There are now more than half-a-dozen manufac- 
turers of shell-moulding resin each able to supply 
several grades, so that selection is frequently based 
partly on hearsay, partly on which resin is tried 
first. Neither can be regarded as a fully satisfac- 
tory way of choosing so important an ingredient; 
but for reasons which will appear later, the differ- 
ences between powdered resins are likely to become 
quite irrelevant and of no consequence. As matters 
stand to-day, it must be admitted that there are 
differences between the various resins—differences 
in flow rates, investment times, curing times, 
strength and flatness of shells. In certain circum- 
stances, one resin may perform significantly better 
than any of the others. This is not the place, nor 
would it be proper, to discuss the relative merits 
of individual resins. Two statements can, however, 
be made: first, that shell moulds of generally satis- 
factory quality can be made from any of the pow- 
dered phenolformaldehyde resins on the market, 
provided they are used under the conditions (pat- 
tern temperature, oven temperature, investment and 
curing times) best suited to each individual resin, 
and, second, that performances can be expected to 
be roughly proportional to resin prices. 

During the mixing of the dry sand and powdered 
resin, and again during investment, there is usually 
a certain amount of dust which is not completely 
suppressed by the normal addition of small pro- 
portions of mineral oil, paraffin, or other liquid 
wetting or “ pick-up” agent. This dust is partly 
resin and partly sand. Large-scale shell-moulding 
operations without adequate precautions are, at 
these stages (mixing and investment), at best un- 
pleasant, and at worst a potential danger to health. 
The fact that expensive resin can escape into the 
air as dust is also evidence of inefficiency in the 
moulding mixture. Close examination of the 
material in the dump box will frequently disclose 
another source of waste—segregation of the light 
particles of resin from the much heavier sand 
grains. Attempts at blowing shell cores with com- 
pressed air immediately reveal the same serious 
defect, the powdered resin separating from the sand. 
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Distributing the Resin 

Consideration of these defects in the standard 
process led the Author, some years ago, io the 
conclusion that the bonding efficiency of the resin 
would be improved, so that lower proportions 
would give the necessary strength, and that the 
defects mentioned would be eliminated, if means 
could be found of distributing the resin evenly 
over the surface of the sand grains and fixing it so 
that it remained where it could do _ most 
good when caused to flow under the action of heat 
during investment and curing. Initial attempts at 
achieving this took the line of adding liquid resins 
to the sand as “ pick-up” agents. The idea was 
that the liquid resin would first be made to forma 
sticky film on the sand to which the powder would 
then adhere. It was found, however, that in the 
proportions needed to suppress dust and prevent 
segregation, the liquid resin impaired the free-flow- 
ing properties essential in a moulding mixture for 
investment by dumping; and no great improvement 
in shell strength could be observed. 

A more fundamental solution to the problem 
was then sought with results which seem certain to 
have a most important effect on the status of shell 
moulding. From a consideration of the problem in 
the light of the specific properties of the shell- 
moulding resins, the conclusion was reached that the 
solid resin should be brought into liquid form, the 
sand grains uniformly coated with it, and finally 
restored to a free-flowing condition by suitable pro- 
cessing. Many different ways of achieving the pre- 
coating of sand have been tried in the Author's 
laboratories over the last two years. A practical 
and economical method of producing pre-coated 
sand in bulk quantities has not been easy to find, 
but it is believed that success is now in sight. It 
should not be long before the availability of pre- 
coated sand in ample quantities can be announced. 
It is too early to estimate with any accuracy the 
cost of processing the sand but this much can be 
stated: the pre-coated sand is dry, free-flowing, 
storable, free from dust, capable of being blown 
without segregation, makes good shells, strips more 
easily from the pattern and gives higher strength 
than the same proportion of powdered resin in the 
conventional mix. Refinements in the process and 
large-scale manufacture of the pre-coated sand can 
be expected to lead to economies, so that a substan- 
tial reduction in the cost of shell moulds seems a 
reasonable prospect. Even were that not achieved, 
the other advantages and particularly the simplifica- 
tion of the problem of blowing shell cores, would 
make a great difference to the scope of shell- 
moulding. : 


Investing the Pattern 


At the next stage in the shell-moulding process, 
namely, the investment of the hot pattern, a diff- 
culty sometimes encountered is the phenomenon 
generally called “peel-back.” By this is meant the 
tendency of the still-plastic shell to fall away from 
the pattern into the dump box after investment and 
before the pattern is removed from the dump box fF 
and turned upright. In extreme cases the soft crust | 
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RESIN VISCOSITY. ———>—- 











Time ——— 


Fic. 1.—Effect of heating time and temperature of 
heat source on resin viscosity. 


of sand and resin detaches itself completely from 
the pattern. An intermediate stage of the defect 
can frequently be seen as a partial separation of the 
outer crust of the shell from the portion better cured 
in contact with the pattern. While this does not 
always, or even often, make a shell unusable, it is 
clearly a weakness to be avoided if possible. In its 
least serious form, peel-back appears as a lack of 
smoothness on the outer crust of the shell, as though 
some portion—a millimetre or two in thickness— 
had been gouged out of the back of the shell. In 
this form peel-back is of little consequence in prac- 
tice, unless the reduction in shell thickness happens 
to be at a point where the shell’s ability to resist 
metal pressure is critical. 

In a paper given to the Southern section of the 
Plastics Institute in April of last year—but not yet 
published—a tentative explanation of this peel-back 
phenomenon was put forward on the following 
lines : — 

Fig. 1 indicates the usual effect of heat on solid, 
thermo-setting resins such as the P.-F. resins com- 
monly used in shell moulding. As the temperature 
rises, the solid resin melts and its viscosity continues 
to fall sharply for a time. Simultaneously, the heat 
causes the resin condensation reaction to commence, 
with consequent tendency for the viscosity to rise. A 
point is reached at which the condensation of the 
novolak resin with formaldehyde from the hexamine 
overcomes the thinning of the resin by heat and the 
viscosity curve climbs steeply. The temperatures 
indicated against the three curves in Fig. 1 refer to 
the temperature of the heat source, i.e., the hot 
pattern. (It should be noted that in this and the 
following illustrations, the curves shown are purely 
explanatory and are not intended to reflect quanti- 
tative data.) It is clear from Fig. 1 that a reduction 
in pattern temperature and, therefore, in the tem- 
perature reached in the sand/resin mix at any 
moment during the investment cycle, will have the 
effect of lengthening the total flow period, i.e., the 
period of low viscosity. 

Fig. 2 is intended to represent the conditions in 
the sand/resin mix at some distance from the hot 
pattern surface during investment, and, in particular, 
the way the strength in the bond formed between 
the adjacent sand grains will vary with temperature 
in that particular part of the shell. Until sufficient 
heat has penetrated to the point in question, bond 
strength is practically zero because the- resin is still 
in solid form. -The moment the resin begins to 
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BOND STRENGTH. ————>—- 











TEMPERATURE ——>— 


Fic. 2.—Variation of bond strength of a resin/ sand 
mixture with temperature. 


melt, however, the bond strength rises rapidly to a 
peak, indicating the existence of completely molten 
resin. Continued heating first causes greater mobi- 
lity but later an increase in viscosity due to conden- 
sation, as shown in Fig. 1. The strength of the bond 
between the adjacent grains may be affected by 
other factors, but it is suggested that viscosity 
changes will give the bond-strength curve substan- 
tially the shape indicated in Fig. 2. 

At the pattern surface itself the rapid heating of 
the sand/resin mix will produce a swift transition 
from dry, powdered resin (or from the solid resin 
film in the case of pre-coated sand), through mobile 
liquid resin to the cured or semi-cured state. The 
curve for bond strength against time would, there- 
fore, be far steeper and more compressed than the 


“curve shown in Fig. 2, which, it is emphasized, refers 


to a layer of the moulding material at some distance 
from the pattern surface. 


Peel Back 


Fig. 3 is designed to represent a system in which 
peel-back will occur. The shaded portion on 
the right-hand side depicts a section through the 
shell, the upper end of which is in contact with the 
hot pattern, as in the position when the dump box 
is turned upright after investment, leaving the shell 
depending from the inverted pattern. Bond strength 
is shown as increasing from right to left and shell 
thickness, which is proportional to investment time, 
as increasing in a vertical direction downwards. The 
temperature of the sand/resin mix time decrease 
in a vertical direction downwards. The curve shown 
in Fig. 3 is, in effect, the bond-strength curve of 
Fig. 2 transposed to these co-ordinates. It represents 
the strength of the bond at various points through- 
out the shell thickness at the instant when shell 
formation is stopped by bringing the dump box 
back to the upright position at the end of the in- 
vestment cycle. That part of the sand/resin over- 
burden which did not reach a temperature high 
enough for resin to soften and flow has fallen freely 
back into the dump box. 

If a layer of sand/resin aggregate be considered 
on the underside of the inverted patternplate, at 
any given distance from the pattern, it is clear that 
there is a force acting vertically downwards on it, 
due simply to the mass of the shell depending from 
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Fic. 3.—Representation of a sand/resin system in 
which peel-back will occur. 


it; and an opposing adhesion resulting from the 
strength of the bond formed by the resin between 
the sand grains. It seems safe to assume that density 
is substantially constant throughout the shell thick- 
ness. The downward pull exerted by the mass of 
shell will, therefore, decrease linearly as the layer 
under consideration is taken further and further 
from the pattern surface. This downward pull can, 
therefore, be represented by horizontal intercepts 
on a straight line, such as line AB. In Fig. 3, the 
intercept CD, represents the downward pull at a 
distance OD, from the pattern. The bond strength 
at the point C, is just equal to the weight of the 
shell hanging from it at point C, but, at greater 
distance from the pattern, bond strength is less than 
the downward force and peel-back will occur at D, 
as indicated by the difference in shading in Fig. 3. 
For the outer portion of the shell, the bond strength 
lies between points B and E on the curve and is, in 
itself, sufficient to prevent peel-back but, clearly, 
this part of the shell will tend to peel away from 
the remainder of the sand in column DB. In Fig. 4 
the bond-strength curve is such that it exceeds at 
all points throughout the shell thickness the inter- 
cepts on line AB and, therefore, no peel-back occurs. 
Practical Implications 

The practical conclusions to be drawn from this 
theory (assuming its correctness) are these: —In the 
first place it would seem that a reduction of pattern 
temperature would reduce the thickness of shell that 
can be formed without some peel-back (other condi- 
tions being constant), because lower temperature 
would mean a longer flow-period as indicated in 
Fig. 1. This is in agreement with practical observa- 
tion. Secondly, the use of resin of lower softening 
point and/or slower rate of condensation, will give 
a longer flow-period and also increase the tendency 
to peel-back with any given shell thickness. This, 
again, agrees with the experimental evidence at 
present available. The third conclusion that can 
be drawn is that for most, if not all, resins, there is 
a limit to the shell thickness than can be made 
without peel-back, assuming that other conditions 
are held constant. Conversely, there is a minimum 
thickness of the shell which can always be formed 
without risk of peel-back. In Fig. 3 this minimum 
is, of course, represented by the distance OD. Fin- 
ally, it can be concluded that the substitution of 
much denser refractories (such as zircon) for the 
silica sand in the moulding mixture, will tend to 
increase peel-back (due to the greater weight 
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Fic. 4.—Diagram of a sand/resin system in which 
no peel-back will take place. 


of the shell) except in so far as this is compensated 
by other factors, such as better heat conductivity 
and better bond strength. 


Flow Properties and Reactivity 


Until fairly recently when automatic shell mould- 
ing became available in British foundries, the differ- 
ence in flow properties and reactivity between 
individual shell-moulding resins were not readily 
observed and had no practical significance. Under 
closely-controlled conditions, differences in invest- 
ment and curing times may be quite important. It 
is possible by resin modification to obtain quite 
substantial reductions in cycle time for a given shell 
thickness. Unfortunately, these adjustments are not 
always mutually consistent; for example, reduced 
shell strength is often the penalty paid for faster 
curing at constant temperature: longer flow usually 
means higher strength. In this respect also, the 
prior coating of the sand with resin may greatly 
alter the assessment. Since considerably less flow 
of the resin is needed (with pre-coated sand) to effect 
a satisfactory bond, it may be that one will be faced 
with a choice between one pre-coated sand contain- 
ing 4 per cent. resin which gives shells of adequate 
strength, and another pre-coated sand which has 
the advantage of a shorter curing cycle but requires, 
say, 5 per cent. of resin to give the same strength— 
a question of material-cost versus time, in fact. 


Distortion 

Difficulty is quite often encountered in practice 
due to the distortion of half-moulds while still in 
the plastic state. This lack of flatness in shells 
(usually and rather misleadingly described as “warp- 
ing”) may result from the use of an unsuitable resin, 
inadequate or uneven curing of the shell or bad 
stripping, leading to forcible buckling during ejec- 
tion. It is important when judging the performance 
of a shell-moulding resin to take into account the 
rigidity of the cured shell while still hot. There are 
quite considerable differences in this respect between 
resins which otherwise appear equivalent. 

In establishing the curing cycle and the curing 
conditions generally, it should be realized that there 
is often a difference between optimum curing time 
for maximum tensile or transverse strength and the 
optimum curing time for hot rigidity, the latter 
requiring the longer time. Large temperature dif- 
ferences in the shell during curing may also contri- 
bute to distortion. 








ted 
ity 


Id- 


en 
ily 
der 
>st- 

It 
lite 
ell 
not 
ced 
ster 
ily 
the 
itly 
ow 
ect 
ced 
\in- 
ate 
has 
res, 
"ee 


tice 

in 
ells 
iT p- 
sin, 
bad 
jec- 
nce 
the 
are 
een 


‘ing 
ere 
ime 
the 
tter 
dif- 
tri- 





— . 
PSE: ie 


A one lsat 





MARCH 25, 1954 


The danger of distorting the shell during ejection 
due to uneven operation of the stripping mechanism 
is also obvious. Because the cured shell even when 
properly made is quite flexible, it seems important 
to use methods of clamping or gluing the half- 
moulds which will so far as possible straighten out 
any lack of flatness. For this reason the use of 
fluid pressure, as for example with a rubber vacuum 
bag, seems undesirable unless the half-moulds are 
held flat in some sort of frame or press. Experience 
has shown that there is much to be said in favour of 
gluing half-shells together, especially where the pat- 
tern design is such as to permit application of adhe- 
sive over a substantial proportion of the mating 
surfaces in order to obtain good distribution of any 
applied stresses. In many cases this has been done 
efficiently by using a quick-setting liquid-resin adhe- 
sive, preferably applied to  strategically-located 
gluing bosses on one half of the mould, which fit 
into corresponding recesses on the other half. This 
technique reduces flash, by avoiding the presence 
of glue between the flat surfaces of the mould 
halves: and if the shell with the recesses can be 
momentarily pressed whilst still hot to the previ- 
ously-glued other half mould, the adhesive will set 
hard in less than a minute. The bond produced in 
this way by a suitable synthetic resin adhesive is 
usually stronger than the moulds themselves. 

Casti 

Opinions differ as to the relative merits of casting 
shell moulds unsupported or backing them with 
sand or shot. To generalize on this point would 
seem to be particularly hazardous, because so much 
must depend on the casting involved and on the 
scale of operations. The use of such techniques as 
double investment with a coarser and, therefore, 
cheaper sand as the outer portion of the shell mould, 
may make it possible to produce heavier castings in 
unsupported shells. 

As soon as the size or design of the casting pro- 
duces metal pressure greater than the strength of 
the shell, an intrinsic weakness of the conventional 
shell-moulding process becomes apparent. This 
weakness lies in the lack of control over the section 
thickness of the shell. By altering the investment 
cycle it is easy enough to make a shell which is 
thicker all over but one cannot readily increase shell 
thickness only at the few points where the shape of 
the casting may make it specially desirable. Indeed 
it often happens that in order to get an extra } in. 
shell at one danger point, one is forced to increase 
most of the rest of the shell thickness by as much 
as + in.—with consequent waste of moulding mate- 
rial as well as time. One means which has been 
suggested for overcoming this is to use a hot metal 
former which is pressed on to the back of the shell 
while the latter is still plastic, immediately after 
investment. It is claimed (British Patent 700,763) 
that this will produce a certain amount of flow 
where it is desirable. 


“D” Process 
Another attempt at removing this defect in ordi- 


nary shell moulding, may be seen in the “wet” shell 
or “D” process. 


This will be referred to in more 
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detail later. A combination of the two processes 
may possibly be found by dispensing altogether with 
dumping and injecting the shell-moulding sand mix- 
ture (preferably pre-coated sand) in the space 
between the hot pattern and hot contour former. 
By suitable shaping of the metal former it should 
be possible to strengthen the shell wherever neces- 
sary. Such positive control over the shape of the 
back of the shell would also greatly facilitate joining 
of half moulds and give support, if necessary, during 
pouring. 

The so-called ‘“‘D” process appears to have been 
designed originally as a method of making relatively 
cheap shell moulds of easily controllable thickness 
and strength by taking a suitable sand, mixing it 
with 2 to 3 per cent. of liquid binder (originally a 
drying oil) and ejecting it from an ordinary core- 
blowing machine through a blowerplate mounted 
on the blower head, into the space between a cold 
pattern and a suitably-contoured dryer. This dryer 
is normally fairly hot. The mould so formed is 
withdrawn from the pattern and, still supported by 
the metal dryer, goes through an ordinary core- 
drying stove or other convenient type of oven, where 
the binder is hardened. The shell can then be re- 
moved and the dryer returned to the blowing stage 
ready for another cycle. 

It has been suggested that this process is not 
particularly novel, being merely a modification of 
methods which have been used quite widely in core- 
assembly work. Be that as it may, there is un- 
doubtedly great interest in its possibilities. It is even 
being suggested that the “D” process of “ wet” 
shell moulding makes the “C” process of dry shell 
moulding obsolete. This is surely a gross exaggera- 
tion. It is true that the material cost per mould is 
likely to be substantially less if made by the “D” 
process than by the “C”; the rate of production, 
however, as well as labour and other costs must be 
taken into account; and there seems as yet to be 
no real evidence on the relative merits of castings 
produced by these two processes. It seems unlikely 
that the ““D”-process moulds, which are not cured 
in close contact with the pattern, would have the 
same dimensional accuracy as the “C”-process 
moulds. 


Production Rate 


Reference has been made to the production rate 
in the “D” process. A very important factor con- 
trolling this rate and the number of contour dryers 
required, is the speed with which the binder can be 
hardened in the oven. For this and other reasons, 
the substitution of a suitable liquid binder for the 
original “D”-process drying oil, appeared to be 
a step obviously desirable. The liquid-resin binders 
already being used for making solid cores, cure far 
more quickly than the type of drying oil used in the 
U.S.A. by the originators of the “ D” process. Most 
of these resins, however, do not produce a sand 
mixture having the properties required by the “ D” 
process as at present practised. In particular, when 
mixed with dry sand, they do not produce a non- 
sticky, free-flowing sand mixture with the right 
degree of greenbond. No doubt modified resins 
without these defects will soon appear. 
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Developments with Synthetic Resins 


There is at least one phenolic resin which seems 
quite suitable and is being tried in several foundries 
at the present.time. It seems probable that a good 
deal will depend on the precise technique used: the 
type of core-blower, the air pressure applied, the 
location of vents, etc., may determine results. A 
number of satisfactory castings has already been 
produced with this resin. The proportion of this 
liquid phenolic resin needed seems likely to be in 
the region of 2 to 3 per cent. Typical of the results 
obtained with various sands are the following labor- 
atory tensile-test figures: 


Ib. per sq. in 
Redhill F + 2.5 per cent. liquid resin . 270 
Redhill H + 2.5 = Pe ‘ 140 
Congleton +3 “i - a on 160 
Chelford Fine+ 3 370 


Cold-setting Resins 
A serious obstacle to the use in jobbing foundries 
of shell moulds whether made by the “C” or “D” 
process, is the need for expensive metal patterns. 
Some work has recently been done with a steel 
foundry interested in the possibility of making quite 
large castings in shell moulds. The technique de- 
veloped here has been to mix about 10 per cent. of 
a substantially neutral cold-setting resin of the 
phenolic type with a fine silica sand and ram it up 
as a facing about 1 in. thick on a wooden pattern 
previously coated with a release agent. After allow- 
ing the resin to set hard overnight, the pattern was 
drawn, leaving a strong, dry, smooth-surface mould. 
Application of a coating of a newly-developed fur- 
ane resin further improved the surface. A specimen 
mould prepared in this way in the laboratory on 
the same pattern as was used on the shell moulds 
showed little difference on comparison of surfaces. 
The cold-setting furane-resin coating mentioned 
has other interesting potential applications in the 
foundry some of which have recently been explored. 
It is available in a form which can be sprayed on to 
the surface of an ordinary sand mould and then 
cured by igniting the solvent contained in the 
furane-resin coating. The resulting skin on the 
mould has the hardness, water and chemical-resist- 
ance and also the good temperature-resistance 
(superior to phenolic resins) which is characteristic 
of this new class of resin. 


Other Uses for Furane Resins 


These good properties of the furane resins seem 
also likely to find application in their use as a 
protective surface coating on core-carriers, made 
from ordinary liquid synthetic-resin core-sand mix- 
tures. In one foundry where this has recently been 
tried, cores are being made with sand containing 
U.-F. binders. The temperature resistance of U.-F. 
resins—as is well known—is relatively low; yet by 
coating with furane resin the carriers made from 
this sand mixture can be used to take resin cores 
through a continuous oven for many successive 
cycles. At present the carriers have withstood more 
than 20 cycles without showing signs of deteriora- 
tion. The cost of such core carriers is, of course, 
very low. 
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Conclusion 


It has at times been suggested that the plastics 
industry has no permanent business in foundries, 
and that synthetic-resin sand-binders are a passing 
fashion. While it is true that the very nature of the 
metal the foundryman works with imposes a unique 
character on the foundry industry, the increasingly 
important contribution of plastic materials—and 
perhaps almost as much of “plastic” thinking— 
is surely beyond dispute. In conclusion, grateful 
acknowledgment is made to Mr. Passmore and 
Mr. Chalder for their help in providing data and 
exhibits, and to the directors of Leicester Lovell & 


Company, Limited, for permission to publish this 
Paper. 


Former Crane Driver Awarded £630 


Damages totalling £632 8s. 8d. were awarded by 
Mr. Justice Stable at Derbyshire Assizes recently 
to Stanley Sneap, of Goodale Street, Derby, for injuries 
sustained in an accident nearly five years ago, when 
he was employed by George Fletcher & Company, 
Limited, colliery and general engineers and _iron- 
founders, of Derby. 

Sneap said that in June, 1949, he was employed ona 
night shift at the Derby works of the company as a 
crane driver. On the instructions of a chargehand, a 
Mr. Walsh, he brought his mobile crane into position to 
lift heavy girders from a bogie on rails on which 
they had been hauled out of shop into the adjoining 
yard. The weight was not marked on the girders, and 
he did not know how much they weighed. The first 
girder to be lifted was on the side of the bogie furthest 
away from the crane, and he protested to the charge- 
hand against being asked to use the crane at the angle 
of jib that was necessary. The chargehand, however, 
said that “the job had to be done.” 

Following the instructions of the chargehand, he 
reversed the crane. The wheels left the ground, and 
the jib “ nose dived.” He jumped out of the cab of the 
crane, injuring his foot on landing. He still walked 
with a limp, and had had to give up dancing, riding, 
and football, of which he had been very fond. He had 
found other employment as a motor driver. 

Giving evidence for the company, Harry Spencer, of 
Shaftesbury Crescent, Derby, also employed by the firm 
as a mobile crane driver, said that a chargehand had no 
power to compel a crane driver to lift a load that he 
thought was unsafe. 

William Gilbert Pirrie, works manager, said that 
Sneap was entitled to refuse to obey the instructions 
of the chargehand if he thought the load was unsafe. 

James Walsh, employed by the firm as chargehand 
at the time of the accident, said he remembered instruct- 
ing Sneap to reverse the crane. He had not believed 
there was any danger, but Sneap was not obliged to 
obey him if he thought otherwise. 

Giving judgment, Mr. Justice Stable said he could not 
entirely clear Sneap, and held him 25 per cent. respons- 
ible for the accident. He would assess the total general 
damage at £750, with special damages of £93 5s. 2d. 
The net award to Sneap would be £632 8s. 8d. 

Amonc the contributions to the National Foundry 
College at Wolverhampton is a Downsand magnetic 
moulding machine made and presented by British In- 
sulated Callender’s Cables, Limited. This type of 
machine is specially designed for the production of 
moulds for flat or shallow castings and is capable of 
an extremely high output—up to as many as 75 com- 
plete moulds an hour. 
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Correspondence 


MELTING BORINGS IN THE ELECTRIC 
FURNACE 


To the Editor of the FOUNDRY TRADE JOURNAL. 

Sir,—I have just received the JouRNAL for February 11, 
1954, and am interested in the discussion of Mr. Gale’s 
Paper on melting cast-iron borings in the electric fur- 
nace. As I had considerable experience of this during 
the period of depression in the ’thirties, when we were 
trying to conserve every penny, I felt some of those 
taking part in the discussion would be interested in the 
following : — 

We were a captive foundry and our machine shop had 
many tons of borings that were a drug on the market 
at that time. In fact, we were using them to surface 
the roads around and inside the plant; incidentally, they 
make a good road surface once they become rusted 
together, and last for many years. 

In contradiction to the majority of electric-furnace 
operators, and also furnace engineers, our furnace was 
lined with a high-grade Harbeson & Walker fireclay 
brick, soft burned; a comparable brick is made in Eng- 
land. Why we used fireclay brick is an interesting story 
and is as follows:—Our first furnace was a basic-lined 
Greaves-Etchell, an oblong one, and we were having a 
hard time getting silica brick to stand up to intermittent 
operation, as the bricks would spall and contaminate 
the slag; then more lime would be added to it, and 
soon the bricks in the roof would run and the: inside of 
the furnace looked like a beautiful cave with encrusted 
stalactites. One” week-end we had to re-line the 
walls and, as we were short of silica brick, decided to 
use the same fireclay bricks as used in our cupola to 
complete the lining; this was an experiment created by 
shortage of silica brick. To our surprise, when the 
silica brick was in need of replacement, the fireclay brick 
was standing there just glazed over. From these results 
it was decided to use these fireclay bricks exclusively, 
and our lining troubles were over. 

There was much discussion with our metallurgist and 
the engineers from the furnace concern. However, our 
metallurgist informed us the bricks were a_ neutral 
material, so we continued to use them as it seemed we 
had many advantages from them; we could control our 
metal and slags much better and intermittent operation 
did not affect them. Eventually we had to instal a 
larger and much faster melting furnace, and we again 
lined this new furnace with these same bricks with good 
results. 

The next problem was the roof, which was built by 
bricklayers and took several days to complete, due to 
having to grind or chip bricks to fill in around the 
electrode openings, and then these bricks would burn 
out and the rings would collapse, which meant a new 
roof. It was then decided to experiment using a mix- 
ture composed of ground brick, clay, and sodium silicate, 
using it as dry as possible and ramming as hard as we 
could. The roof was built using a skew-back to start 
off in the roof ring; then, as each layer was put in, 
periodically we left a wedge brick standing about half 
way out (the number of wedge brick depends on the 
size of the ring. This was done on each layer of brick 
and all bricks were put in dry. Of course, we picked 
out the straightest brick so they would be close together. 
I should have stated we had a wooden former the shape 
of the dome to build this on, with locations for the 
plugs for the electrode openings. Arch bricks were laid 
around these plugs and tied with a thin wire; then as 
many as possible full bricks without cutting were laid 
in, leaving as small a space as possible to put in the 
mixture to ram. After the material was rammed in, we 
used a block of wood and a 10-lb. sledge-hammer to 
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drive in the wedge bricks that had been left standing 
up in each layer or ring of bricks. Finally, a very thin 
slurry of Hytempite, which is a very highly refractory 
clay compond, was poured all over the finished roof 
to fill any voids between the bricks, and then the roof 
was left on the former to dry itself (no heat). 

This roof was built in spare time by the furnace help 
—eliminating the costly bricklayer. Our average 
“life” for a roof built like this was about 700 heats, 
which meant about 1,400 tons of melted metal and quite 
a reduction in the cost of refractory per ton of metal 
melted. 

Regarding melting of cast-iron borings, our method 
was to lower the electrodes on to the furnace hearth, 
then charge the borings into the furnace around the 
electrodes. After the charge was all in, the electrodes 
are raised about 3 or 4 in. and the current turned on. 
The reason for this method is simple. If the borings 
are all charged and the electrodes then lowered on top, 
it is almost a dead short-circuit and it is rather diffi- 
cult to hold the circuit-breakers in, due to such a terrific 
overload; and, should you be able to keep contact, the 
molten metal will weld on to the other borings and 
form a solid mass of iron, which is very difficult to 
melt through. The method we used would form a pool 
of molten iron on the hearth and gradually the borings 
would melt around the electrodes or fall into the pool 
of metal; consequently our current consumption would 
be lower. 

Consumption of electrodes was about the same as 
reported by Mr. Gale—about 8 to 10 lb. per ton. How- 
ever, I cannot envisage the later figure of 3.7 lb. per 
ton unless it was due to continuous melting and low 
current. There is no mention of power consumption 
in Mr. Gale’s article, and I would be interested to know 
what it was. Ours was around 450 kw,-hrs. per ton of 
metal melted from cold scrap. The melting of cast- 
iron borings in the electric furnace has many advan- 
tages, as material which otherwise is of very small finan- 
cial value can be used to produce castings of superior 
quality due to the control the melter has over composi- 
tion and pouring temperature. It is also a very flexible 
operation and various metals can be made at will with 
absolute metallurgical control. 

We found our castings had a much higher Brinell 
hardness number, due to a very close grain structure, 
and many times we had to add a percentage of ferro- 
silicon, especially when the metal was to be used in 
those sections that showed a tendency to chill and had 
to be machined. The borings were charged to us at a 
cost equal to regular market scrap prices, and our final 
cost for molten metal at the spout was 1 per cent. higher 
than metal from the cupola. 

I hope these remarks will be of some value to anyone 
interested in electric furnace melting of cast-iron chips 
and also to those making steel in an arc furnace.— 
Yours, etc., 

J. PRENDERGAST. 
U.S.A. Operations Mission to Italy, 
62, Via Vento, Rome. 
March 5, 1954. 


[Note.—More than 10 years prior to the experiments 
recorded by Mr. Prendergast, the Editor, too, had experi- 
ence of melting cast-iron borings in the electric furnace. 
He failed to appreciate, however, the excellent device 
of not allowing the electrodes to touch the bottom. 
One trip boring down through the charge failed to give 
a metal bath, but probably provided instead a tunnel 
lined with graphite. Then it was a case of filling and 
refilling the holes, associated with much puddling. The 
charge took about 1,000 k.v.a. per ton and produced 
a pig-iron of fairly low carbon, but excellent proper- 
ties. —EpiITor.] 


















































New Equipment 


Magnetic Lifting Devices 


Electromagnets, Limited, announce that exhibits at 
their stand (C.605) at the B.I.F. 1954 Castle Bromwich 
section will include a swarf separator, a high-intensity 
electromagnetic conveyor head unit and various types of 
permanent magnetic separators. New items are to be a 
powerful patented permanent magnetic floor sweeper 
of the discharging type, which has a ground clearance 
of 2 in., and a new high-intensity permanent magnetic 
overband separator, Another source of interest for 
founders will be an entirely new “ Select-o-Load ” lift- 
ing-magnet control system which completely revolu- 
tionizes the degree of control available over the amount 
of material picked up or dropped by lifting magnet. 
Never before, it is claimed, has such a fine control been 
available to the crane operator from zero to full lift 
without employing cumbersome, wasteful and unsatis- 
factory series resistances, 

This new system, to cite one application, is well 
suited for cupola charging, where it gives an extremely 
fine control of the amount of iron it is desired to lift or 
discharge, thus enabling very small amounts of various 
grades of iron to be picked up or set down as desired. 
All this is achieved by means of a special generating set 
and simple controller of small dimensions, which, in 
addition to providing the degree of selection mentioned, 
is provided with a “ flushing” device to give high lifts 
and for handling material in bulk, such as pig-iron or 
scrap from trucks to stockpile. At the Fair a 42-in. 
dia. circular lifting magnet, complete with controller and 
generating set, will be used for demonstration purposes. 


Mechanical Loader 


E. Boydell & Company, Limited, manufacturers of 
the Muir-Hill dumpers and loaders, announce the 
introduction of a new high-lift loader, the Muir-Hill 
““Supalist,” having the remarkable clearance of 
14 ft. 6 in. under the lip of the tipped bucket when 
fully raised. It is available with either a standard 
% cub. yd. bucket or with a coke-type 1 cub. yd. full- 
width scoop. 
During a recent test under actual working conditions 
the loader easily negotiated a 1 in 7 ramp to load 
15 tons of sand in 15 minutes into a bin over 11 in. 
in height from the top of the ramp. It was noticed 
that the greater height and reach of the Muir-Hill 
loader caused the bin load to be spread considerably 
more than is usual and thus the widest section of the 
bin filled more adequately than is normally possible. 
Total weight without ballast is 4 tons 7 cwts., and 
maximum bucket lip reach forward is 4 ft. 5 in. 
Diesel powered and with driver’s weather protection to 
order, these machines are available for early delivery. 


Shelmolda Duplus 


A new development by Fairbairn Lawson Combe 
Barbour, Leeds, 1, in the range of machines working 
on the shell-moulding process is the ‘ Shelmolda 
Duplus” model illustrated in Fig. 1, This combines 
the productive capacity of the two-oven machine pre- 
viously described with the compactness of a single- 
oven equipment. It is said to have a capacity of 50 to 
60 moulds per hour, is operated by one man, and 
occupies a floor space of only 8 ft. 6 in. by 3 ft. 3 in. 
The single gas ovens, thermostatically controlled and 
fitted with an ingenious mechanism which enables it 
to deal with two pattern plates at once and present 
ready to hand the shell which has just been cured. 
This mechanism is operated pneumatically and is con- 
trolled by a lever conveniently placed. An additional 
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automatic mechanism inverts the dump-box and after 
a pre-determined time rights it once more. All that 
is needed to set the mechanism working is the pressing 
of a single button. The combination of these mechan- 
isms constitutes the claim that the equipment now 
possesses all the advantages of a_ fully-automatic 
machine. 





Fic. 1.—General view of the ‘“‘ Shelmolda Duplus” sul 
machine produced by Fairbairn Lawson Combe fus 
Barbour, Limited. of 

me 
Briefly, the machine employs a patternplate, size 24 by (d) 

16 in., with an effective area of 23 by 15 in. A ust 

fabricatea framework carries a single shell moulding " 

unit with one gas-fired oven for pre-heating and curing; -o 


an automatic turn-over dump-box with the necessary 
ancillary equipment, and an ejection station. The — 
maximum depth of the pattern is 4 in., with 1}-in. : 
ejection of shell from the plates. The dump-box has 
a capacity of 2 cwt. The temperature of the oven is 
thermostatically controlled, and the machine can easily 
be connected to the main gas supply. A _ blowing 
nozzle and spray gun are incorporated. 





Self-cleaning Air Filter 

Long experience of air filtration problems and 
a considerable amount of experiment have com- 
bined to enable the Visco Engineering Company, 
Limited, Stafford Road, Croydon, to produce the 
“ Reciprojet ” self-cleaning air filter, designed for use 
where the atmosphere has an exceptional dust load 
as in steelworks, collieries, quarries and similar situa- 
tions. It is a development from the firm’s “ Standard ” 
and “ Oilspray ” types. The principal features include 
automatic operation controlled by time switch, ensur- 
ing that each cell is thoroughly cleaned at regular and 
frequent intervals; double-stage filtration, ensuring 
high efficiency of air cleaning; positive cleaning of 
filter cells without removal by the use of non-choking 
oil jets; definite elimination of oil carry-over; and 
continuous cleaning of the oil in the system. 





THE JAPANESE IRON AND STEEL EXPORT FEDERATION 
proposes to open a branch in Buenos Aires. 
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Testing the Gas Content of 


Molten 


Metals 


by G. Ohira, B.Sc., and V. Kondic, B.Sc., Ph.D.* 


A practical test has been developed for estimating the gas content of molten metals. 


This is based on 


the principle of slowly solidifying a small cylindrical casting the design of which ensures good feeding 


during solidification. 
of the molten metal. 


The density of this cylinder is found to bear a direct relation to the gas content 
This finding has been checked for aluminium and some aluminium alloys, the 


results showing that the test is sensitive to variations of gas content and some evidence has been obtained 


to show that the measured maximum porosity can 


Industrial melting of many metals and alloys 
leads frequently to the contamination of molten 
metals with gases. The question what these gases 
are as well as the magnitude of the equilibrium 
gas-solubility at different temperatures has been 
studied for numerous metal/gas combinations.’ On 
the other hand, comparatively little information is 
available on the question of evaluating the gas con- 
tent of molten metals when melting -under the 
industrial conditions in a foundry where gas con- 
tamination of the molten alloy may depart seriously 
from that of equilibrium. This problem has been 
attacked in the past by a number of methods: (a) 
Taking a sample from the molten metal, which is 
subsequently analysed for its gas content by vacuum 
fusion or other methods,’ (b) measuring the pressure 


4 


r of the gas dissolved in the molten metal,*® (c) 


measuring the density of a specially-cast sample,* 
(d) by solidifying a sample uni-directionally and 
usually under a partial vacuum, and observing the 
gas evolution from the top surface of the metal,® 
and (e) by fracturing a test-bar and using its mech- 











The Authors are attached to the Department of Industrial 
we. F.., the University, Birmingham. 


Fic. 1—Sillimanite refractory mould for casting 
density-test samples. 
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be related to the equilibrium gas-content values. 


anical properties or the fracture as a measure of the 
gas contamination.’ It is clear that only the first 
two of these methods could be used for obtaining 
the true gas content of molten metal, but a wide 
industrial application of the first is hindered by the 
relative complexity of the apparatus used, while 
the second has not yet been fully developed. The 
third method has been used so far mainly in a 
qualitative manner and the chief object of the 
present research was that of studying the possibility 
of putting this method on a more quantitative basis. 
The remaining two methods are essentially qualita- 
tive in character. 


Experimental Work 

For the design of a gas test mould, using the 
density principle, the following factors have to be 
taken into consideration: (a) The rate of solidifica- 
tion should be slow enough to allow almost all the 
gas to come out of solution during freezing and 
form gas cavities in the solid metal, (b) no gas 
should escape from the test-piece before or during 
solidification, and (c) there should be no cavities 
in the test-piece caused by volume changes during 
solidification. A number of different mould 
designs aiming to be more or less consistent with 
the above requirements was tried, the most promis- 
ing results having been obtained with the mould 
which is shown in Fig. 1. This mould was made in 
a refractory material and used for most of the 


Fic. 2.—Degassing effects obtained by bubbling dry 
nitrogen through the melt. 
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Fic. 3.—Gassing effects brought about by the red- 
sand addition. 


experiments to be described. Its design is based 
on the Connor-riser-block principle, whereby the 
top cylinder serves at the same time as the pouring 
basis, the downgate as well as the riser.’ ~ 

This mould has been used mainly for testing the 
density of degassed and gassed aluminium and some 
of its alloys. A 10-lb. charge made from 
commercially-pure materials was prepared in a gas- 
fired lift-out furnace. The density of the test speci- 
men as cast, was measured with an accuracy of 
+0.005. In the first series of experiments, three 
melts were degassed by bubbling nitrogen through 
at a rate of 1.0 litre per min., the density tests being 
taken at different time intervals as shown in Fig. 2. 
The density values in each case approach asymp- 


Fic. 4.—Equilibrium and experimental quantities 
of hydrogen in aluminium|silicon alloys. 
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totically the theoretical density values of the alloys 
used. These results confirm one of the original 
assumptions made in the design of the mould, 
namely that feeding of volume shrinkage during 
solidification is complete, as no cavities are detected 
by density measurement of the test specimen, if the 
melt is gas free. 

In the second series of experiments a charge of 
aluminium was first fully degassed with nitrogen, 
and then gassed by plunging into the molten metal 
different quantities of red moulding sand contain- 
ing 0.94 per cent. of free and 0.98 per cent. of com- 
bined water. The density values of specimens gassed 
and poured at different temperatures are shown in 
Fig. 3. Here again, the maximum extent of gassing, 
expressed in terms of either density or porosity, 
approaches an asymptotic value. 

In the third series of experiments Al/Si and 
Al/Cu binary alloys were gassed with a sufficient 
amount of red sand (approx. 25 oz. of sand per 
10-lb. metal charge) to obtain maximum measured 
gas absorption. The results are shown in Figs. 4 
and 5, where the maximum gas absorption is ex- 
pressed both in terms of porosity and of gas 
absorbed in ml. per 100 gm. of metal. These latter 
values were calculated from the porosity data ob- 
tained and the gas volume was based on the solidus 
temperature. The equilibrium hydrogen saturation 
values * ° are plotted in the same graph for com- 
parison. 


Consideration of Results 


One of the objects of this work was to develop 
a test for the gas content of molten metals in indus- 
trial applications. The data and experience ob- 
tained so far show that the test is easily carried 
out, and that it gives reproducible and quickly 
measured results without an expensive apparatus. 
The main question that remains for discussion is 
the theoretical basis of the test and the explanation 
of some of the results already obtained. 


Fic. 5.—Equilibrium and experimental quantities of 
of hydrogen in aluminium|silicon alloys. 


£ 
Ww 
2 
E 
a 
° 
Q 
— 
£ 
z 
; 
& 0. 
> 
3 
5 
- 
: 


14 
125 


OFT}. EQUILIBRIUM 
’ MEASUREMENTS 


os - NOU OS UO 
POROSITY PER CENT 

















TEMPERATURE , DEG C 


iS 20 25 
Cu PER CENT 


_- 


nm «sw ot eee | OO OO 





MARCH 25, 1954 


" 


DENSITY gm.perce 
n 
a 
“nr 


3 








45MIN. 
0 800 750 700 DEGC 
TIME & CAST. TEMP. 


Fic. 6.—Gas losses from molten aluminium as a 
function Of the holding time; (a) oxide film re- 
moved; (b) oxide film undisturbed. 


The first point arising is whether the underlying 
assumption of the test holds, namely that most of 
the dissolved gas comes out of solution during 
solidification of the test piece and that this gas is 
collected in the holes commonly described as gas 
porosity. Two separate problems enter into this 
question, first, whether the method of gassing as 
used in the present work ensures the equilibrium gas 
saturation, and secondly whether some of the gas 
that is dissolved is lost either during casting and 
solidification or is retained in excess of the maxi- 
mum solubility in the solid metal. The gassing 
method used leads to saturation values which can- 
not be further raised—as shown by the test used— 
by increasing the amounts of red sand. It is inter- 
esting to compare the amount of water added to 
give this experimentally obtained saturation value 
with the amount of water that would be required 
to give equilibrium or theoretical saturation values. 
Asimple calculation shows that the amount of water 
necessary in both cases is similar, the difference 
between the two being approximately 5 per cent. 
This is quite a satisfactory agreement in view of 
the second problem mentioned above, regarding the 
potential gas losses. Furthermore, the theoretical 
gas equilibrium saturation values hold for the 
hydrogen pressure of 1 at. above the metal. Con- 
sequently, it is to be expected that the gas saturation 
values obtained with the technique used would be 
less than those indicated by the equilibrium. Owing 
to the same factor, some of the gas tends to escape 
from the molten metal with an increasing holding 
time. This loss tends to increase if the oxide skin 
be continuously removed by skimming the surface 
oi molten metal. Both of these effects are shown 
in Fig. 6. 

A further loss of gas in the test specimen may 
be caused by gas escape during solidification. In 
order to eliminate shrinkage effects in the specimen, 
It is necessary to encourage uni-directional solidifi- 
cation towards the riser. This means, however, a 
potential gas migration towards the riser and hence 
a loss of gas in the test specimen. Consequently, 
this loss of gas could be more pronounced the 
higher the pouring temperature. The results shown 
in Fig. 7 reveal that the difference between the 
theoretically expected and experimentally obtained 
values increases with an increasing pouring tempera- 
ture. It is of further interest to notice that this 
difference is greater with alloys which solidify at a 
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Fic. 7.—Amount of hydrogen dissolved in alumi- 
nium as a function of temperature. 


constant temperature than with alloys which solidify 
over a range of temperature, as shown in Figs. 4 
and 5. This is in accordance with the well-known 
mechanisms of freezing of these alloys, namely the 
existence of a pasty zone with the second group 
of alloys, which tends to trap the migrating gas. 


Conclusions 


Practical Applications. A simple and rapid test 
for quantitative evaluation of the gas content of 
molten metals has been developed. The test de- 
mands optimum feeding during solidification, as 
well as a slow solidification process, and failure to 
achieve these conditions may lead to smaller 
measured gas values than the true amount of gas in 
the molten metal. It appears, nevertheless, that 
the test is sufficiently promising for further critical 
quantitative elaboration and development. 

In order to simplify the application of the test 
under foundry conditions the refractory mould has 
been replaced with a core-sand mould of the same 
design as that shown in Fig. 1. The same results 
were obtained as with the refractory mould, show- 
ing that with most of the aluminium-base alloys used 
no measurable gassing of the metal takes place 
Owing to the metal/mould reaction. 


Application for Copper-base Alloys. Some pre- 
liminary experiments show that this test can be 
equally successfully applied for estimating the gas 
content of copper-base alloys. The results obtained 
with 10 per cent. tin bronze show that it is neces- 
sary, however, to introduce a small number of 
modifications in the mould design: the feeding gap 
has to be increased from 4} to 4 in., and the core- 
sand mould has to be coated to exclude the occur- 
rence of the metal/mould reaction. With a pouring 
temperature of 1,100 deg. C., the theoretical density 
of the test specimen is obtained from a nitrogen- 
or hexachlorethene-degassed melt. 
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Handling Methods for 
Coreboxes 
By “ Checker” 


Whenever possible, consideration should be 
given to coreboxes both of wood and metal, so 
that either in their construction or by some later 
addition, a ready means is supplied to facilitate 
their withdrawal from the core. In many instances, 
difficulty is experienced by the coremaker in this 
respect, although a simple addition or alteration 
in design could easily be incorporated which would 
be of great assistance, and supply a suitable hand- 
hole or grip. 

With the frame- or box-type of wooden core- 
boxes, the extensions of the bottom at each end 
automatically form good lifting points, as shown 
in Fig. 1. Coreboxes are generally left open in 
this manner, where only a small number of cores 
are to be produced. -When, however, large num- 
bers are required, it is usually better to fill in 
these ends with suitable battens. Their purpose 
is to prevent the corebox ends from damage by 
rapping, and so avoid the possibility of extensive 
repairs being necessary before the desired number 
of cores has been obtained. These rapping battens 
give even greater protection to coreboxes if made 
to protrude approximately 4 in. beyond the ends. 
Care should be taken when fixing these end battens 
to provide an adequate lifting space for use when 
stripping the core. This can be achieved by the 
patternmaker fixing battens which leave a space 
of approximately } in. from the frame top, as 
illustrated in Fig. 2. Thus a satisfactory space is 





Fics. 1 To 4.—Methods of providing for lifting 

on wooden coreboxes: Fic. 1, for. open-end 
boxes; Fics. 2 and 3, for batten-end boxes; and 
Fic. 4. for solid-timber boxes. 
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Fics. 5 To 7.—Lifting aids on metal coreboxes: 
Fic. 5, addition of screwed-on pieces; Fic. 6, 
blind cored hand-holes; and Fic. 7, hand-holes 
passing through the section to the lightening- 
out space. 


allowed for a good finger grip when the box is 
turned over and being removed from the core, 
Another alternative is to cut away part of the 
wooden end battens to provide suitable hand-holes 
as shown in Fig. 3. In these instances battens can 
extend almost the full depth of the corebox. 

When coreboxes have been built up or made 
out of the solid timber, pieces of wood screwed 
at each end will assist the coremaker. In addition 
to being useful for lifting and handling purposes, 
they can also be utilized for end rapping, and when 
necessary are easily and quickly renewed. Fig. 4 
illustrates how this can be arranged. 


Metal Coreboxes 


Metal coreboxes can also be equipped with addi- 
tional end-pieces to facilitate any handling re- 
quired. This can be accomplished in several ways, 
one of which is shown in Fig. 5. Separate pieces 
are cast and screwed on at each end, thus pro- 
viding the coremaker with a good hold. It is, 
however, important that metal is available to 
ensure that the tapped holes in the side of the 
corebox are of a satisfactory length. The usual 
thin wall of metal coreboxes is often insufficient 
to give a substantial hold for the screws. In some 
instances these metal end-extensions may be cast 
on integrally. When separate end-parts are to be 
fixed on several coreboxes of different sizes, they 
could be cast in lengths and cut off as required 
to a suitable length for each individual corebox. 
With these metal additions, any sharp corners 
should be filed off before dispatching to the core- 
shop. 

Another useful handling method used with metal 
coreboxes is to include suitable hand-holes in the 
ends as illustrated in Fig. 6. Their inclusion is, of 
course, only possible on certain types of core- 
boxes having an outside wall thickness with suff- 
cient space behind for obtaining a good grip. 
These holes must of necessity be cored out. Some- 
times, the wooden master corebox is produced 
with the back so arranged that it forms the 
lightening-out shapes, leaving their own core. Then 
a separate coreprint, either inside or outside the 

(Continued at foot of p. 335, col. 1) 








one 


tint 








es, 


ore- 


rip. 
me- 
iced 
the 
“hen 
the 





MARCH 25, 1954 


Company News 


WOLVERHAMPTON Die-CASTING Company, LIMITED— 
Treasury consent has been obtained for the proposed 
one-for-two scrip issue. 


RoBerT HUuDSON, LIMITED, light railway equipment 
makers, iron and steel founders, of Leeds—Subject to 
the permission of the Capital Issues Committee, the 
directors propose to recommend a one-for-one scrip 
issue. 


EvERED & COMPANY, LIMITED, brassfounders and 
manufacturers of brass and copper tubes, of Smethwick 
—The group trading balance to December 31, 1953, at 
£283,162 (£353,894), was increased by other income, etc., 
to £297,651 (£360,445). The directors intend to declare 
an interim dividend of 5 per cent. in the early autumn. 


A. A. Jones & SHIPMAN, LIMITED, machine and small 
tool manufacturers, of Braunstone (Leics}—The board 
recommends a final dividend of 25 per cent., less tax, 
for the year to December 31, 1953, on capital increased 
by a 25 per cent. scrip issue. An interim of 5 per cent. 
was paid on smaller capital. For 1952 a total of 20 
per cent., including 15 per cent. final, was paid on the 
old capital. Trading profit increased by £49,884 to 
£361,163. 


BRITISH INSULATED CALLENDER’S CABLES, LIMITED— 
The company is to subscribe for a further $2,000,000 
of common stock in Phillips Electrical Company (1953), 
Limited, its Canadian associate. In addition Phillips is 
to issue $1,000,000 of common stock in Canada. Addi- 
tional funds are required to finance expansion of present 
production capacity, an increase in the range of pro- 
ducts and an increase in efficiency through improved 
facilities and layout. 


RICHARDSON WESTGARTH & COMPANY, LIMITED—A 
one-for-three scrip issue is proposed by the directors. 
The capitalization, it is stated, bears no implication as 
to the amount which will be paid out as dividend. This 
will be decided having regard to trading results and the 
need to plough back substantial sums to finance future 
expansion. The one-for-three scrip issue is for stock- 
holders registered on April 26. The issue will capital- 
ize £442,340 from reserves. An extra-ordinary meeting 
will be held on May 14. 


IDEAL BOILERS & RADIATION, LIMITED—A larger tax- 
free payment of £297,500 (424 per cent.), against £227,500 
(32} per cent.), is announced by the company. Net 
profit after tax is £632,922, against £515,446, and after 
all dividends the carry-forward is £1,871,965 (£1,564,043). 
The year’s appreciable increase in the output of radia- 
tors and boilers brought about a reduction in the accu- 
mulation of orders. Nevertheless, a strong demand con- 
tinues for all products, and it is expected that pro- 
ductive capacity will be fully taken up during the current 
year, says the chairman, Sir Hubert W. Carr. 





(Continued from page 334) 

wall face, should be used. In either case it should 
be of the tail-print type, extending so that no 
irregular mould joint is necessary. On those other 
occasions when the back portion is to be cored 
out, these end holes can be generally included in 
making the corebox. Then no additional core- 
print is required on the outside. Hand-holes 
should have their corners nicely rounded off as 
shown in Fig. 7. It may not always be possible 
to obtain this effect both sides, with cored holes, 
therefore any remaining sharp edges ‘or corners 
should be filed off. 
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English Electric’s Reduced 
Export Orders 


Speaking on March 17 at the annual meeting of 
the English Electric Company, Limited, Sir George 
Nelson, the chairman, said that although shipments in 
1953 were up on the 1952 level, incoming overseas 
orders for heavy capital goods had not been so great as 
in former years. He suggested that they must “ not get 
too depressed at this occurrence, for from time to time 
an overseas country wishing to purchase capital plant 
may reach the limit of its immediate financial 
resources.” These conditions obtained in several 
countries to-day, he said. 

Sir George said that in such circumstances it was 
not sufficient merely to demonstrate excellence of design 
and skill. They might have to offer financial help to 
meet their needs to reach a greater degree of self- 
sufficiency in their secondary industries, as part of their 
general plan for paying their way in the world. 

The speaker also stressed the need for incentives in 
industry. The managements of industry, he said, must 
give their workpeople every opportunity to earn reward 
for extra effort, and additional earnings should arise 
from this avenue based on a stabilized basic wage. 





Government Aid for Industry? 


Government action to lessen the problems facing 
British industry abroad was called for by Mr. R. 
Arbuthnott, joint managing director of the North British 
Locomotive Company, Limited, when he spoke at the 
annual dinner of the West of Scotland Association of 
Northern Engineers in Glasgow recently. He said that 
in his travels overseas he had found foreign com- 
petitors who allowed themselves to be bargained down 
and were accepting orders below cost of production. 
Some of the orders were below the prices in this country 
and the loss was made good. by means of indirect 
Government aid. 

Industry did not want Governments in business, he 
declared, but it had to look to the Government for 
support, as export orders were now being lost almost 
entirely on price. 


Steelworkers’ Pay Claim 


A meeting on the claim of the Iron and Steel Trades 
Confederation for an increase of 12s. 6d. a week in the 
wages of between 60,000 and 70,000 workers in the 
heavy steel trade was held in London on March 17, 
when the confederation’s Central Negotiating Committee 
met the Iron and Steel Trades Employers’ Federation. 

Negotiations continued throughout the day, and it 
was announced that if any statement were made it would 
not be immediately after the conclusion of the talks. 


Contracts Open 
BOURNEMOUTH, February 20—Supply of 150 Moseley or 
similar type cast-iron_street lighting columns for 15-ft. mount- 
ing, for the Town Council. The Town Clerk, Town Hall, 
Bournemouth. é 
CHADDERTON (LANCS), February 20—Castings for the 
year ending March 31, 1955, for the Urban District Council. 
The Engineer and Surveyor, Town Hall, Chadderton. . 
DERBY, March 12—400 hydrant casings and covers, with 
valve casings, stopcock casings, etc., for the Town Council. 
The Water Engineer and Manager, 1, Tenant Street, Derby. 
HIGH WYCOMBE (BUCKS), March 16—Supply of manhole 
covers and frames, gully grates and frames, etc., for the 12 
months ending March 31, 1955, for the Borough Council. Mr. 


J. A. Parkinson, borough engineer and surveyor, Municipal 
Offices, High Wycombe. 
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World Steel Production 


World steel production in 1953 is estimated at 
230,000,000 tons. This is more than 22,000,000 tons 
(or 11 per cent.) above the 1952 total and nearly 
twice the 1937-38 average. To some extent, states the 
British Iron and Steel Federation, however, ‘the figures 
are misleading. The large increase shown in the 
accompanying Table reflects the loss of American pro- 
duction in 1952, rather than the growth of require- 


World Crude — f Production : 


Table Prepared by The British Iron 
nd Steel Federation. 


(Million long tons.) 
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ments in 1953. Indeed, for the first time since early 
1950, signs of over- supply in the world at large began 
to make their appearance last year; and in many 
countries production rates declined in the later months, 

Most of the increase of 22,000,000 tons over 195) 
was accounted for by higher American output. In 
1952, the U.S. steel strike depressed production by an 
estimated 17,000,000 tons, thus forcing consumers to 
run down their stocks. Once the resulting backlog 
of demand had been eliminated, by the summer of 
1953, steel production rates fell. It was thus an up 
usual set of circumstances which raised world pro. 
duction to so high a level as 230,000,000 tons. Ap 
average of the two years—219,000,000 tons—might be 
a better indication of the level of output required 
to meet current demand, and an approach to this 
level during the coming year will not be surprising 
unless there is a sharp recovery of general business 
activity in the U.S.A. 





Manchester’s Plans for Less Smoke 


A five-point plan for the progressive reduction of 
atmospheric pollution has been presented in the form 
of a memorandum by Manchester Corporation to 
the Government’s Ministerial Committee on Air Pol- 
lution: The plan, which is based on the corporation's 
experience, suggests the compulsory equipment of all 
new houses with smokeless appliances, with suitable 
means of ignition; financial incentives to encourage 
installation of these in existing houses;: that the cor- 
poration’s existing powers under Acts of 1946 and 
1950 should be made applicable to existing furnaces, 
as well as to new furnaces; the large-scale production 
of cheap smokeless solid fuels; and that development 
of a smoke abatement advisory service by local 
authorities should be encouraged. 

Of the future, the memorandum says that, although 
the establishment of a comparatively small central 
smokeless zone surrounded by smoke-producing areas 
can give only limited benefits, it is a positive step 
and forms a nucleus on which extensions may be made 
as conditions permit until the whole of the city be- 
comes a smokeless zone, which is the aim of the city 
council. 

In recently built residential areas, the introduction 
of smokeless zones is made easier by the Govern- 
ment’s policy of insisting on the installation of modern 
approved appliances in all new local authority dwell- 
ings, and the only difficulties likely to arise involve 
persuading the public to use smokeless solid fuels, and 
the question of storage accommodation. Private 
houses may still be built without such appliances, and 
the memorandum suggests that they should be required 
to have them by legislation passed by Parliament or 
imposed through the building by-laws. 

The memorandum says that it is desirable that 
some financial incentive—the form of which would 
require careful study from the national point of 
view—should be given to secure the replacement of all 
old-fashioned domestic heating appliances. 





A Paper, “ Observation and Control of Dust at Port- 
able Abrasive Wheels and Pneumatic Chisels,” will be 
given to the Institution of Mechanical Engineers on 
Friday, April 9, at 5.30 p.m. It consists of Part I, 
“Dust Control,” by A. T. Holman, 0.B.£., and E. B. 
James, and Part II, “Dust Observation,” by W. B. 
Lawrie, M.sc., H.M. Engineer Inspector of Factories. 
Members of the Institute of British Foundrymen are 
invited to attend. 
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Book Reviews 


“ Densening and Chilling in Foundry Work,” by Edward 
Longden. Published by Griffin & Company, 
Limited, 42, Drury Lane, London, W.C.2. Price 
28s. net. 

This book is a useful addition to the literature on 
specific aspects of foundry practice, and contains much 
valuable information on the practical application of the 
factors involved in densening and chilling. After briefly 
outlining some metallurgical considerations and indi- 
cating the effects of mould materials on density in 
various directions, the Author deals with the mode of 
employment of denseners, pointing out the difficulties 
which may be encountered and the precautions to be 
observed; this is followed by detailed information on 
types of denseners and methods for their construction. 

The need to apply denseners in any particular case is, 
as the Author points out, a matter governed largely by 
the nature of metal and the design of the casting, and 
it is obviously impossible for him to cover all fields of 
application, but the reviewer considers that the guidance 
given is such that adaptation to any specific case can 
readily be achieved. The chapters dealing with the use 
of denseners on large and heavy-section castings are of 
particular interest, and detailed descriptions are given 
of examples from the Author’s extensive experience 
which should be of material assistance in such cases. 

Wagon wheels and mill rolls are cited as examples 
of the chilling of cast iron to produce white-iron areas, 
and very full details are given in connection with the 
latter class of castings; whilst these illustrate the 
principles of chilling the reviewer feels that data and 
examples of internal combustion engine components 
having chilled areas, which are now made in consider- 
able quantities, might have been included with 
advantage. A number of examples of the use of 
denseners on steel castings of various types is followed 
by a section devoted to representative non-ferrous 
work, including permanent-mould castings such as bars, 
tubes, billets. The Author concludes with a description 
of centrifugal casting methods and the effects of the 
process on structure and density. The book is well 
printed in clear type and the text is liberally illustrated 
throughout with excellent photographs ,and diagrams, 
adding to the value of a work which forms an excellent 
exposition of the subject. 

C.R. B. 


Geschichte des Eisens—3rd edition (The History of the 
Iron and Steel Industry).—Compiled by Dr. Otto 
Johannsen. Published for the Verein Deutscher 
Eisenhuttenleute by Verlag Stahlesien M.B.H., 37, 
Breitestrasse, Diisseldorf, Germany. Price : DM 75 
(about £5 12s. 6d.). 

The “Eisens” in the title is more comprehensive 
than its literal translation “irons” would indicate, for 
it embraces pig-iron, cast irons, and steel. This is 
the most lavish book so far published on the history 
of ferrous metallurgy; it runs over 600 well-printed 
pages and carries over 400 illustrations some of which 
are beautifully coloured. 

The book opens with a historical survey of the 
subject from the earliest times and covering all parts 
of the world, stressing those processes which have 
continued until fairly recent times in Africa and Asia. 
Amongst ancient castings illustrated are a statue of a 
lion dating from about A.D. 959 and a ewer (A.D. 
1100) both made in China of cast iron. Of current 
interest is a picture of a Japanese cast-iron teapot with 
an inlaid silver handle. The next section, covering the 
middle ages has a masterly survey of subject and in- 
cludes diagrams of the machines used, together with 
an interesting map of the ironworks in Austria existing 
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in 1564. There are reproduced a good selection of 
pictures from Agricola’s De Re Metallica (1556). Two 
maps show the hammer ponds existing in 1387 and 
1475 in the Regensburg area, where a very considerable 
development is to be noted. In this section there is a 
finely reproduced coloured picture of a 16th century 
blast furnace. 

Following this there are some good illustrations of 
wrought ironwork made during this period. 

Suits of armour, chainmail, nails, guns, and wire are 
then traced from their early beginnings. Hereabouts, 
cast iron is dealt with carrying pictures of gravestones, 
fireplace equipment, and an excellent casting showing 
the Virgin and Child from the Treves Museum. After 
a section dealing with the charcoal furnaces in more 
recent times, art castings come in for treatment and 
many interesting and beautiful examples are illustrated. 
This is followed by a geographical section covering 
France, Loraine, and Belgium, Sweden, Russia, 
America, and the United Kingdom. The last section starts 
with the Wealden iron industry in the 16th century, 
refers to Chaucer’s mention of Sheffield knives; tells of 
the destruction of Oak forests in Elizabethan times, 
and _ up with a statistical survey of production 
in 1793. 

The section which follows deals with puddled iron 
period. The Author credits the first primitive steam 
engine to Franzose Salomon de Caas (1576 to 1635), 
and an improved design due to Thomas Savery. Then 
the book covers the work of Newcomen, Watt, Dick, 
Roeback, Boulton, and Wilkinson in considerable detail. 
Dealing with the provision of blast for furnaces, the 
work of Abraham Darby, junior, is detailed, followed 
by the use of coke in the industry. Dud Dudley is 
credited with the application of coke to the metallurgi- 
cal industries, but in some quarters this is scouted 
to-day. It is not too pleasing to see a picture of 
Wilkinson’s monument at Cartmel in Lindale in a bad 
state of repair. It is about time the iron founders 
of this country undertook its rehabilitation. The follow- 
ing section carrying six pages is devoted to the develop- 
ment of cast iron production in the 17th century, and 
this makes interesting reading. Cort’s contribution to 
metallurgy is set out in great detail, The discovery of 
the application of hot blast to iron smelting by Nielson 
is both carefully described and well illustrated. The 
“History of Cast Iron in Architecture” by Gloag and 
Bridgewater is drawn upon. 

The Author devotes much space to the great inventors 
—Bessemer, Siemens, Martin, and Gilchrist Thomas. 
The reviewer thoroughly appreciated one picture 
credited to Nasmith of the “old” and “new” in 
foundry practice. The “new” shows a large ladle 
provided with a crude looking ladle with an open-geared 
mechanism, installed in a quite orderly shop. The 
“old” shows an ungeared ladle doing the same duty, 
but in the background there is a man in action throwing 
a bucket of water over his mate whose clothes are on 
fire ! 

The Author, whose story finishes in 1952, is generous 
in his reference to non-German inventors. Rightly he 
avoids, as far as is possible, many of the historical 
controversies associated with metallurgical history. 
Such a book, even of the size and importance of this 
one, can never be complete, especially towards the end. 
It is a pity that Griffiths’ book on the Iron Industry 
of Great Britain (1872) does not appear to have been 
available to the Author as it would have illuminated 
some of the aspects he covers. The book should cer- 
tainly be acquired by the libraries of the great metal- 
lurgical centres of the country, by the research associa- 
tions and the larger works. Vor 
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A.F.S. Annual Meeting Papers 


The following papers are to be presented at the 58th 
annual meeting of the American Foundrymen’s Society, 
to be held in Cleveland from May 8 to 14. 

Brass and Bronze 
“ Application of Chills to Improving Pressure Tightness of 


Gunmetal (88/8/4),” by W. H. Johnson, H. F. Bishop, and 
W. S. Pellini. 


“Some Experience in Shell Moulding Copper-base Alloys,” 
by S. 8S. Brown and H. K. Worner (Australia). 
Gre Tron 

raphitization of Certain Fe/C/Ti Alloys” by A. B. Beach, 

General Electric Company, and R. W. Heine. 

“Theoretical Aspects of Oxygen in Cast Iron,” by B. B. 
Bach (B.C.1.R.A.). 

“ Effect of Graphite-flake Size on Tensile and Fatigue Pro- 
— of Grey Cast Iron,” by R. W. Lindsay and J. H. 


“ ae Variables in Acid Cupola Melting,” by S. Carter and 
R. Carlson. 


“Importance of Cooling Rate on Physical Properties of Grey 


Cast Irons,” by Jules Henry. 
* Risering of Nodular Iron,” by R. C. Shnay and S. L. 
Gertsman. 


Hi eat Transfer 


“Solidification of Finite Cylinders,’ by V. Paschkis. 


(Progress Report on A.F.S.-sponsored Heat-transfer Research 
Project.) 


““Heat Transfer of Various Moulding Materials for Steel 
Coatings. ” by Charles Locke, Muskegon, Mich., and C. W. 
riggs 


“ Solidification of Various Metals in Sand and Chill Moulds,” 
. A. Brandt, . Bishop, and W..S. Pellini 
me Studies of Chill Action,” by E. T. ieyehoweki, a. 
Bishop, and W. S. Pellini. 
Industrial Engineering 
on — Management to a Valuable Tool,” by John 
aylor 
~ VRonteate of Work Content, Time, Distance and Speed at 
Conveyor Stations,” by H. W. Bielefe 
‘A Measured Daywork Programme, * by L. 
“An Imcentive Plan for ‘ Line’ 
Bolden. 
Light Metals 
is Seacegetion in Magnesium-Rare_ Earths/Zinc/Zirconium 
Alloys,” by H Skelly and D. C. Sunnucks. 
om “Mechanical 1 Properties of Aluminium Die-casting Alloys,” 
Xe Expendable Moulds for Titanium Contings. ” by R. M. Lang, 
J. Gissy, G. H. Schippereit, and J. G. Ta. 
“Some Factors Affecting Fatigue Sthenath of Aluminium- 
alloy Sand Castings,” by Marshall Holt. 
‘A Bottom-pour, Arc-type Furnace for Melting and Costing 
of Titanium,” by O. W. Simmons, H. R. McCurdy, and R, 
Edelman. 
“Technique for Improving Quality of Investment Castings,” 
by D. G. McCullough, F. Webbere, and R. Thomson. 
Me Effect of Centrifugal Force on Structure and Mechanical 
Properties of Aluminium Casting Alloy C4,” by O. Z. Rylski. 
A. Couture, and J. W. Meier. 
Malleable 
“Some Effects of Melting Furnace Atmosphere on Tensile 
Properties and Amey of Malleable Iron,” by G. E. 
Kempka and R. W. Hein 
** Effect of Plastic Deformation of Hard Iron on Subsequent 
Annealing,” by W Bock. 
Patternmaking 
“Investment Casting by the Frozen Mercury Process,” by 
R. Kramer. 
Plant and Equipment 
“Development of Cupola Melting Equipment,” by W. R. 
Jaeschke. 
Refractories 
“Correlation of Air-furnace Bottom 
fractory and nig _Practice in a Cupola/Air-furnace 
Duplex System,” by F. Jacobs and E. C. Ashley. 
Safety, Hygiene nad deaalinee Control 
5 ‘* Cupola Fly-ash Suppression,” by R. M. Ovestrud. 
“Experiences with a Spray-type Collector on 
Cupola,” by A. G. Tompkins. 
Sand 
“ Effect of Moisture Content on Silica Sand,” by E. D. Sayre 
and C. T. Marek. 
“Improving Surface Finish on 


W. Lehmann. 
Supervisors,” by E. D. 


Tem perature to Re- 


a 72-in. 


Grey-iron Castings,” by W. G. 
Parker. 
‘Selection and Mulling of Synthetic Sands,’ by C. E. 
Wenninger. 


* Pressure he with Standard Synthetic Sand,” by 
T. E. Barlow and W. R. Adams 
** Research on Shall Moulding,” by R. G. Powell, 


Cc. M. 
Adams, Jr., and H. F. Taylor. 
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“ Zircon Sands—Occurrence and Uses in Australian Industry,” 
by Paul Markwell. (Official exchange paper from the Institute 
of Australian Foundrymen, New South Wales Division.) High 
“Statistical Analysis of Factors Affecting Casting Finish,” 
by D. C. Ekey. Mo 
“Amother Look at Sand Grain Distribution,” by C. A, (Ame! 
Sanders and B. H. Booth. 
‘Core-blowing Problems,” by J. A. Mescher. Davil 
a Metal Penetration Tests on Dry-sand Cores and Core. mons 
washes ’’—Progress Report of Mould Surface Committee 8-H, were 
A.F.S. Sand Division. 
pre-w 
Steel cent 
“Why Did It Fail?” by M. V. Herasimchuk. 2 
“Stress Required to Hot-tear Plain-carbon On. eo ” by ment 
U. K. Bhattacharva, C. M. Adams, Jr., and H. F. Taylor. were 
Other, unclassified, papers include : — were 
“ Effect of Pre-baking in Malleablizing Iron,” by F. Brown, comn 
“Methods for Special-pipe Production in Australia,” by 
J. Brown. (Official exchange paper from the Australian large 
Ge of the Institute of British Foundrymen.) cent. 
7 Casting Quality as Related to pH Value of Moulding shoul 
Sands,” by V. E. Zang and G. J. Grott. he 1 
wi Establishing Standards for As-cast Surfaces,” by R. A. poe 
s 
“ Heat-transfer Characteristics of Metals Cast in Shell them 
Moulds,” by R. E. Morey, H. F. Bishop, and W. 8S. Pellini. tell tl 
“ Pouring-temperature Effect on Steel Castings,” by C. F € 
Christopher. , ] 
Ell ad and Risering of Magnesium Alloys,” by H. E. tion | 
iot . 
“Castings Gated for Economy,” by C. L. Mack. polic 
“ Calcium-carbide Injection—a new Metallurgical Tool” by incre 
J. M. Crockett and H. E. Henderson. Tran 
Ev, Fluidity v. Core-blows in Automotive Grey Iron,” by A. A. railv 
vans. 
“Premixing of Reconditioning Materials for Moulding on ti 
Sand,” by B. Jones and J. Deere. they 
“Techniques for Producing gaa alloy Castings,” by cons 
M. Glassenberg and M. J. Berge 
“ Design and Operation of a Sedere Heat-treatment Depart- bette 
ment,” by R. Wilson. cess! 
“Melting Cast-iron Borings and Steel Turnimgs in the rath 
Cupola,” by W. Buchanan. (Official exchange paper from 
the Institute of British Foundrymen.) at a 
GaiGae Pes to t' 
Institute’s Jubilee Celebrations “ot 
Among those who have accepted invitations to be expe 
present at the Jubilee Banquet of the Institute of British and 
Foundrymen to be held at the Café Royal, Regent new 
Street, London, on Friday, April 9,is Mr. A. R. W. Low, cert 
C.B.E., D.S.O., M.P., Parliamentary Secretary to the Minis- por! 
try of Supply, who will propose the toast of the Institute : 
of British Foundrymen. Others who will be present Tra 
are Sir Archibald Forbes, chairman of the Iron and ami 
Steel Board; Mr. J. Shaw, member of the Board and and 
chairman of Allied Ironfounders, Limited; Captain wel 
Leighton Davies, chairman of the British Iron and sur 
Steel Research Association, and Mr. F. W. E. Spies, : 
president of the Netherlands Foundry Technical Asso- Ai 
ciation and past-president of the International Com- 1 
mittee of Foundry Technical Associations. The presi- Eu 
dents of the French, Belgian and other foundry tech- Sex 
nical associations will also be present to honour the Gc 
Institute during its Jubilee celebrations. A number of al 
kindred technical associations and trade associations in ret 
this country will also be represented by their presidents tes 
or other officials. of 
The programme will consist of a lecture at the Café tio 
Royal, commencing at 2.30 p.m. This lecture will be an 
given by Mr. V. C. Faulkner and Mr. S. H. Russell, po 
past-presidents, and will deal with developments in the ! 
foundry industry during the past 50 years. Another im- co 
portant item is the Jubilee Competition, the prize for ne 
which will be presented at the afternoon meeting on ex 
April 9 su 
The evening banquet will commence at 7.30 p.m. TI 
but members are requested to be present at 7 p.m. M 
Although the official closing date for application for ai 





tickets has now been reached, there are still some vacan- 
cies and members are urged to apply for tickets at once 
(evening dress or dinner dress is recommended). 
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Parliamentary 


Higher Freight Charges 

Moving that the Railways (Additional Charges) 
(Amendment) Regulations, 1954, be annulled, Sir 
Davip ROBERTSON (Con.) said in the House of Com- 
mons on March 17 that the railway freight charges 
were nOW on an average 153 per cent. above 
pre-war, and in some cases they were as much as 179 per 
cent. There was something wrong with the manage- 
ment of British Railways. A large number of workers 
were being retained by British Railways whose services 
were not required. The railways should follow sound 
commercial principles and look for their earnings to a 
large turnover, not to high charges. The last 10 per 
cent. asked for was the last straw. The railways 
should be used properly, instead of being kept idle while 
the roads were overcrowded and dangerous. They 


. should be made to drive the goods, instead of driving 


them on the roads. He appealed to the Government to 
tell the Transport Commission to put its house in order. 

Mr. MALCOLM MACMILLAN (Lab.) said that the situa- 
tion had been created by a deliberate act of Government 
policy, for the long overdue railwaymen’s wage 
increases could have been offset by the profits from the 
Transport Commission’s road services this year. The 
railways were pricing a tremendous amount of freight 
on to the roads, and the poi: would be reached where 
they could no longer pass on their increased costs to the 
consumer and the customer. It would be obviously 
better to arrive at ssome arrangement whereby con- 
cessions could be made, perhaps at some financial loss, 
rather than lose the traffic altogether and get no revenue 
at all. 

Mr. LENNOX-BoyD, Minister of Transport, referring 
to the 10 per cent. increase, said that the commission 
had a duty to make its undertaking pay. There could 
be no question of a subsidy to help it with its current 
expenses and on this the Government, the commission, 
and the chairman were in complete agreement. The 
new railway freight charges scheme would almost 
certainly be presented by the commission to the trans- 
port tribunal within the next three months. 

He said that he had spoken to the chairman of the 
Transport Commission about the possibility of an ex- 
amination of the canal system in the United Kingdom, 
and he could tell the House that Sir Brian Robertson 
welcomed the suggestion that there should be a new 
survey. 


Air Pollution 


Replying to questions from Mr. Dopps and Mr. 
ELLis SMITH, Mr. ERNEST MaArpPLES, Parliamentary 
Secretary to the Ministry of Housing and Local 
Government, said that he understood that the Com- 
mittee on Air Pollution expected to present a further 
report before the end of the summer. The commit- 
tee’s interim report contained a very clear statement 
of the main facts at present known about air pollu- 
tion and the preventive measures already in operation, 
and he would ask members to await its next report on 
possible further action. 

The Minister had, however, just received from the 
committee some interim recommendations about the 
need for fuller measurements of air pollution and for 
extended research into the problem of pollution by 
sulphur compounds. These were now being studied. 
The committee was already in close touch with the 
Medical Research Council in regard to the influence of 
air pollution on human health. The Minister be- 
lieved that the creation of smokeless zones. in suitable 


(Continued at foot of col. 2) 
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U.K. Exports in February 


Exports from the United Kingdom in February, 
which had only 24 working days, were provision- 
ally valued at £201,000,000. This was about the same 
daily rate as in January. Taking January and February 
together, exports averaged £213,400,000 a month, 7 per 
cent. less than the average for the fourth quarter of last 
year, but over 3 per cent. more than the figure of 
£206,300,000 in the corresponding months of 1953. Im- 
ports in February totalled £241,900,000, and the average 
of imports in January and February was £262,000,000, 
5 per cent. less than in the fourth quarter of 1953. Re- 
exports in February totalled £8,200,000. The excess of 
imports (c.i.f.) over exports and re-exports (f.o.b.) in 
January/February averaged £40,500,000 a month, 10 per 
cent. more than in the previous quarter. 

U.K. exports to North America in February pro- 
visionally totalled £20,500,000, bringing the average for 
January and February to £21,500,000 a month, 14 per 
cent. less than the average in the fourth quarter of 
1953 and 10 per cent. less than in January/February 
of last year. Exports to the United States in February 
totalled £10,700,000, and the average for January and 
February, £11,400,000, was 9 per cent. less than in the 
previous quarter. Exports to Canada in February, 
£9,800,000, brought the average for the two months to 
£10,200,000, 19 per cent. less than the fourth quarter 
average. 





Iron and Steel Import Duties 


The temporary suspension of import duties on certain 
iron and steel products is to be continued for a further 
six months by a new Order which came into force last 
Friday. Certain other products will no longer be sub- 
ject*to the temporary suspension. 

The import duties were temporarily suspended until 
yesterday (Thursday) by the Import Duties (Exemptions) 
(No. 3) Order, 1953. The Import Duties (Exemptions) 
(No. 3) Order, 1954 (SI 297), continues the temporary 
suspension of import duties on some of these products 
for a further period of six months ending on September 
18, 1954. 








areas had a useful part to play in reducing air pollu- 
tion, and he had recently assured the local authorities, 
who possessed the necessary powers, of his readiness to 
consider proposals for further smokeless zones. 


Industrial Research Grants 


Mr. Acsu asked the Parliamentary Secretary to 
the Ministry of Works, as representing the Lord Presi- 
dent of the Council, to what extent it was in- 
tended that the proposed increase of £400,000 in the 
Vote for the Department of Scientific and Industrial 
Research shall be used to restore the cuts made in 
1952 in the grants for industrial research associations. 

In a written answer, Mr. J. R. Bevins said that the 
rates of grant to industrial research associations were 
normally reassessed every five years. There was no 
general reduction in these rates in 1952, though some 
research associations whose grants became due for 
reassessment received somewhat stiffer terms for the 
next five years. 

As compared with the final estimates for the current 
year, he continued, the estimates of the Department 
of Scientific and Industrial Research for 1954-55, pro- 
vided for an additional £91,500 for the research asso- 
ciations. No general revision of the terms of grants 
was contemplated. 
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Personal 


C. P. BIRKIN has succeeded the late W. E. Benbow 
as Editor of Jron & Steel. 


Mr. R. L. HANDLEY of Ferranti, Limited, has been 
elected vice-president of the National Ironfounders 
Employers’ Federation. 


Mr. D. D. Morrett has been appointed general 
manager of Mitchell Engineering, Limited, Peter- 
borough, in succession to the late Mr. P. T. Harrison. 


Mr. GEORGE E. ROBINSON has been appointed sales 
manager of the foundry and engineering division of 
the Brightside Foundry and Engineering Company, 
Limited, Ecclesfield, Sheffield. 


TUBE INVESTMENTS, LIMITED, announce that for per- 
sonal reasons Mr. N. G. Lancaster has relinquished his 
appointments as a director of the company and of its 
subsidiary and associated companies. 


Mr. CHARLES Evitt of the Burbank Foundry Trades 
School, Falkirk, has been appointed principal teacher 
of English, geography and history at St. Mungo’s 
Roman Catholic school, Falkirk. 


WELLWorTHY LIMITED of Lymington, Hants, 
announce that Mr. H. DUNN has been appointed sales 
manager, Scottish area. His office address remains 
unchanged at 50, Wellington Street, Glasgow, C.2. 


Mr. A. W. MONTGOMERY, joint general manager 
of Standard Telephones & Cables, Limited, ‘has been 
elected a Fellow of the United States Institute of Radio 
Engineers for his radio and telecommunication research 
in England. 


Mr. V. R. PREHN, works director of Ruston & 
Hornsby, Limited, Lincoln, has been appointed assis- 
tant managing director, and Mr. G. B. R. FIELDEN, 
chief engineer in the gas turbine section, is promoted 
engineering director. 


Dr. J. W. DRinKwATER, who has been assistant 
director of engine research and development at the 
Ministry of Supply since 1948, has been appointed 
director in succession to Mr. R. H. Werr, who recently 
became principal director. 


SPEAKING IN SOUTH AFRICA, MR. D. F. CAMPBELL, 
Chairman of Davy and United Engineering Company, 
Limited, expressed his belief in the future of 80- to 
120-ton electric furnaces as competitors of the con- 
ventional open-hearth types. 


Mr. JAMES PATON has retired as leading engineer- 
ing draughtsman of the Wallsend Slipway & Engineer- 
ing Company, Limited. He served his apprenticeship 
with the Fairfield Shipbuilding & Engineering Com- 
pany, Limited, Glasgow, and was with the Wallsend 
company for 53 years. 


Mr. A. G. NORMAN, managing director of Thomas 
De La Rue & Company, Limited, manufacturers of gas 
appliances, etc., of London, W.1, has arrived in America 
on a 25,000-mile business trip and survey of his com- 
pany’s oversea sales organization. He will also visit 
Australia and Pakistan. 


Mr. G. M. L. Locie has retired from the manager- 
ship of the Neptune yard, Walker-on-Tyne, of Swan, 
Hunter & Wigham Richardson, Limited, but is to con- 
tinue in a consultative capacity. He joined the yard 
nearly 50 years ago as an apprentice draughtsman, and 
was appointed manager in 1934. 


Mr. GORDON FITZGERALD, publicity manager of 
Crofts (Engineers), Limited, makers of power-trans- 
mitting machinery, of Bradford, has been appointed 


MARCH 25, 1954 


publicity manager of Ruston & Hornsby, Limited, engi- 
neers, of Lincoln, in succession to Mr. S. S. Seabrook. 
who, as announced in our last issue, has been appointed 
general publicity manager of the Dowty group of com- 
panies. 


The Senate of London University has conferred the 
title of Fellow on Sir Henry Tizard, who from 
1946 to 1952 was chairman of the Advisory Council on 
Scientific Policy and of the Defence Research Policy 
Committee. Among many positions with scientific and 
research organizations, Sir Henry was permanent secre- 
tary to the Department of Scientific and Industrial 
Research. 


Dr. A. S. MACLELLAN, and Mr. G. R. GRANGE are 
to retire from the board of Alex. Stephen & Sons, 
Limited, shipbuilders, Glasgow, at the end of this 
month. Dr. MacLellan, who is engineering director, 
joined the firm in 1907, and was appointed a director 
in 1913. Mr. Grange, after service with the firm. before 
the first world war, returned in 1920 and was appointed 
a director in 1926. 


Mr. Eric GIBBONS, who is the technical director 
of the family firm of Gibbons, Limited., gas and furn- 
ace engineers, with works at Gornal and Kingswin- 
ford, Dudley, is to become the chairman of the Brier- 
ley Hill Urban Council this year. Councillor Gibbons 
has been a member of the Council since 1949. During 
the war he was engaged on the construction of gas 
plants at explosive factories. 


Mr. R. H. Bruce CLARK, who is export manager 
of W. H. Arnott, Young & Company, Limited, the 
Glasgow iron and machinery merchants, shipbreakers, 
etc., recently set out on a 30,000-mile tour of the com- 
pany’s markets. His itinerary will cover Karachi, Bom- 
bay, Colombo, Singapore, Hongkong, Bangkok, Ran- 
goon, and Calcutta. Mr. Clark, who will meet both 
importers and consumers, is making his fourth such 
journey in five years. 


E. BoyDELL & Company, LIMITED, manufacturers of 
Muir-Hill equipment, announce the appointment of 
Mr. L. J. Morson as Birmingham service depot super- 
intendent. Mr. Morson will be responsible for the 
supervision of field service engineers, and the overhaul 
of Muir-Hill machines, together with the supply of 
spare parts, not only in the Birmingham area, but also 
in South Wales and the South-West counties, including 
Devon and Cornwall. 


Obituary 

Mr. R. Hopkins, director of Fellows Chamberlain, 
Limited, Barry Dock, died recently. 

Mr. A. E. TurRTON, who has died at the age of 62, 
was principal of J. R. Thompson & Company, Limited, 
printers’ roller makers, of Otley (Yorks). 

Dr. Haro_p RUTLEDGE, Lecturer in Geology at 
the University of Sydney, New South Wales, was among 
those killed when the Qantas-BOAC Constellation air- 
liner crashed at Singapore on Saturday. He was 33. 

Mr. GEORGE MENZIES, whose death occurred early 
this month at the age of 84, became assistant secretary 
to the Royal Society of Arts in 1908 and secretary in 


1917. He retired in 1935 and was elected a vice-presi- 
dent in 1941. 


Mr. JOHN Percy Hatt, who died recently at 
the age of 71, had been a director of J. P. Hall & Sons, 
Limited, pump makers, of Peterborough, since the com- 
pany was made public last October. He was a son of 
the founder, and for many years was a partner. 
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News in Brief 


H. BROADBENT & Sons, LIMITED, have had plans 
approved to erect extensions to the foundry in Caven- 
dish Street, Ashton-under-Lyne. 


H.R.H. THE DUKE OF GLOUCESTER has consented to 
be Patron of the Society of Engineers (Incorporated) 
which celebrates its centenary this year. 


EMPLOYEES at the works of Renton & Fisher, 
Limited, of Bathgate, are hiring taxicabs at the cost of 
2s. 6d. per week to circumvent the inadequate bus 
service provided. 


AN EXHIBITION to commemorate the birth of the late 
Sir Charles A. Parsons, the Tyneside engineer, will be 
opened in the Stephenson Building, King’s College, 
Newcastle-upon-Tyne, on June 13. 


Output of alloy steels at the works of Samuel Fox 
& Company, Limited, Stocksbridge, near Sheffield, will 
be increased when a new 60-ton electric-arc furnace 
comes into commission in September. 


A CONFERENCE on Lubrication which is being orga- 
nized by the Old Students’ Association of Liége Uni- 
versity is to be held in that city from May 6 to 8. 
Details are available from the Secretary, 12, Quai Paul 
Van Hoegaerden, Liége. 


BRICK OUTPUT in January was the highest for that 
month since the war. Production totalled 596,000,000 
bricks, which was 25,000,000 above the previous best 
January—in 1953—but compared with December the 
total declined by 40,000,000. 


THE INSTITUTE OF BRITISH FOUNDRYMEN announces 
that applications have been received for all the places 
at the Foundry Foremen’s Training Course to be held 
at Ashorne Hill, near Leamington Spa, from Thursday, 
April 1, to Saturday, April 3 


ACCORDING to an article in Giesserei-Praxis, the rela- 
tive costs and time occupied when making a machine- 
tool baseplate were:—When using a solid pattern, 380 
D.M. and 26 hours of moulders’ time, and when loam 
moulded, 60 D.M. for the pattern and 30 hours for the 
moulders’ time. 


A TRADE MISSION consisting of seven representatives 
of textile-machinery makers arrived in Moscow on 
March 16. The party is led by Mr. S. C. Seard, of 
Platt Bros., Limited, Oldham, who headed a similar 
delegation in January, which concluded a contract for 
£250,000 worth of equipment. 


STEEL GIRDERS, weighing 31 tons with a 50-ft. span, 
have been erected over the River Rea in Bradford 
Street, Birmingham. They will carry the floor of a 
new foundry for the Phosphor Bronze Company, 
Limited. The project will create 5,000 sq. ft. of floor 
space in an area where little ground is available. 


THE CREATION of 20,000,000 1s. shares is proposed 
by Australian Iron & Steel, Limited, Sydney, to 
increase capital to £40,000,000. However, there is no 
intention at present to increase the issued capital. The 
net profit in the year ended November, 1953, at 
£1,275,459, showed an increase of £562,246 over the 
previous year. 

THE KEEL of a 10,750-ton dw. cargo liner has already 
been put down in the new large berth of Swan, 
Hunter & Wigham Richardson, Limited, Wallsend, 
the laying out of which has just been completed. 
One of two large berths being built to replace four 


smaller ones, it is capable of holding tankers of some 
30,000 tons dw. , 
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THE INTERNATIONAL COMBUSTION LIMITED of Derby 
is holding a “Parents Day” when parents of the 
apprentices will be able to make a tour of the works 
and see the type of work their sons are engaged on, 
under working conditions. Later the guests will be 
entertained to tea in the works canteen. 

THE “CEILING” had been reached with aluminium 
alloys, said Mr. B. Hall, of Rolls-Royce, when, on 
March 15, he spoke on compressor materials for use in 
jet engines at a conference held in the Department of 
Industrial Metallurgy at Birmingham University. A big 
field was opening up for titanium, he said, when prob- 
lems of fabrication had been overcome. 


SWEDEN has just spent approximately £300,000 in 
Scotland on rear-dump trucks. That is the price of 
40 of these 15-ton vehicles to be supplied to the 
Swedish Government by Euclid (Great Britain), 
Limited, from their Newhouse factory. The trucks 
are to be powered by 180-h.p. Rolls-Royce oil engines. 
Delivery will start in four weeks’ time. 


THE SPANISH IRON AND STEEL INSTITUTE proposes to 
hold its third general assembly in Spain at the end of 
1954. Arrangements are being made to visit indus- 
trial undertakings in Bilbao and in Catalonia. British 
founders who are interested and who would like further 
particulars are requested to communicate with the 
secretary of the Institute of British Foundrymen. 


THE SUCCESS consequent upon the standardization 
of solid-fuel-fired domestic space-heating stoves and 
the according of a certification mark by the French 
foundry industry has encouraged it to go a step 
further and now solid-fuel burning cooking ovens are 
to be included. The current issue of the Journal 
d'Informations Techniques des Industries de la Fon- 
derie carries details of the new development. 


THE ARRANGEMENT with Birmingham Corporation for 
lifting the city’s tram rails had been the largest to come 
within the scope of the Midland section of the scrap 
drive in 1953, it was stated in a report issued to mem- 
bers at the 19th annual meeting of the Midland Scrap 
Iron, Steel and Metals Association in Birmingham on 
Thursday last. The cutting and delivery to works of 
the scrap had been carried out by a member of the 
association. 


A POWDER-TYPE HAND CLEANSER produced by Borax 
Consolidated, Limited, and designed for use in indus- 
try, will be demonstrated for the first time at the British 
Industries Fair on stand D.718 (Castle Bromwich). 
Known as Boraxo, the cleanser is claimed to combine 
the effectiveness of a heavy-duty. cleanser with the mild- 
ness of a baby soap, and is said to remove grease, grime 
and chemicals efficiently from workers’ hands. Yet it 
contains no insoluble matter or abrasive fillers. Boraxo 
is used from a vitreous-enamelled steel dispenser. 


THE ANNUAL DINNER AND DANCE of the Manchester 
Association of Engineers was held at the Grand Hotel, 
Manchester, on March 12 and was attended by 330 
members and guests. The president, Prof. H. Wright 
Baker, D.SC., M.I.MECH.E., was in the chair. The even- 
ing was a social one and, apart from the Loyal toast, 
the only other toast of “The President ” was proposed 
by the ex-president, Mr. C. Gordon Huntley, and was 
responded to by the president. The official guests repre- 
sented many of the local branches of other institutions. 


NET earnings of the International Nickel Company 
of Canada, Limited, and subsidiaries for the year 
1953, were $53,694,526 (U.S. currency)}—the third 
highest in the company’s history. After preferred divi- 
dends, earnings were equivalent to $3.54 per share of 
common stock. They compare with $58,891,282, or 
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$3.90 per common share, for the previous year. The 
decrease in net earnings, despite a new sales record, 
the company states, * was due principally to the gener- 
ally higher cost of labour and materials, and also to 
the increased provision for depreciation.” 


THE 27TH INTERNATIONAL CoNGRESS of Industrial 
Chemistry is to be held in Brussels, September 11 to 19, 
1954. It will be the fifth time that the Congress has 
met in Belgium. As in previous years, the programme 
will include many items in addition to the plenary con- 
ferences, such as sectional meetings, visits to works in 
Belgium's principal industrial centres, and a number of 
excursions. The Congress includes 29 sections, of which 
No. 4 is metallurgy and No. 6 includes enamels. Full 
particulars of the Congress may be obtained from the 
Secrétariat du Comité d’Organization, 32, Rue Joseph II, 
Brussels. 


THE CRUCIBLE STEEL COMPANY OF AMERICA has 
acquired a 50 per cent. interest in Vacuum Metals 
Corporation, formerly a wholly-owned subsidiary of 
National Research. Vacuum Metals is already pro- 
ducing vacuum-melted steels and other metals in com- 
mercial quantities, and is America’s only commercial 
producer of these high-purity metals. Arrangements 
have been completed for construction of new vacuum 
melting facilities to be located in Syracuse, New York, 
in an expansion programme that is expected greatly to 
increase Vacuum Metals’ capacity during the next 
twelve months. 


THE ATTRACTIVE COLOUR FINISHES obtainable with 
copper and its alloys are being used to good effect on 
the stand of the Copper Development Association 
(D.232) at the B.I.F. Castle Bromwich. The entire sur- 
face of the main stand structure is covered with tiles 
7 in. square of copper, brass, nickel silver and gilding 
metal. The effect is not only highly decorative, but is 
a useful reminder that copper and copper alloys are 
fully available for unrestricted use. Also on the stand 
will be some outstanding examples of uses of copper 
and copper alloys, and the full range of the Associa- 
tion’s free publications. 


A PRIVATE COMPANY, John Brown Land Boilers, 
Limited, has been registered with a capital of £100 in £1 
shares, to acquire a part or parts of the business of John 
Brown & Company, Limited, and to carry on the business 
of mechanical, electrical, and general engineers, manu- 
facturers of and dealers in stationary and locomotive 
boilers, steam and electrical generating plant, marine 
and other engines, etc. The directors are :—Sir Stanley 
W. Rawson, Lord Aberconway, Sir James M. McNeill, 
Mr. Eric Mensforth, and Mr. John W. Beck, all directors 
of John Brown & Company; Mr. Thomas Mensforth, 
director of Cravens Railway Carriage & Wagon Com- 
pany, Limited, and Mr. Wm. V. Wright. 


Lorp BURGHLEY, chairman of Birmid Industries, 
Limited, left on March 13 to lead the delegation of 
British industrialists which is going to Burma to dis- 
cuss with the Burmese Government the development 
of the country. Lord Burghley led a similar industrial 
mission to Pakistan in 1950. He has long been con- 
cerned with industrial matters, and has been presi- 
dent of the Federation of Chambers of Commerce of 
the British Empire and of the Radio Industry Council. 
He was Parliamentary Secretary of the Ministry of 
Supply from 1939-1941 and was Controller of Air- 
craft Repairs and Overseas Supplies at the Ministry of 
Aircraft Production under Lord Beaverbrook. 
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Scottish Industrial Estates 


The gross factory area provided for light industria] 
development in Scotland now exceeds 15,000,000 sq. ft, 
and has given employment to more than 60,000 
workers. Reviewing some of the attainments of Scot- 
tish Industrial Estates, Limited, Lord Bilsland, chair. 
man of the organization, said in Glasgow recently that 
since the end of the war 1,800,000 sq. ft. a year had 
been averaged—but it was in no sense an ephemeral 
growth. Failures had been remarkably few. Notwith- 
standing the progress made, however, the Scottish un- 
employment figures, low as they were in comparison 
with the middle thirties, remained persistently higher 
than the national average, and there were still pockets 
of unemployment of a more serious character in cer- 
tain parts of the development area. 

The Distribution of Industry Act, declared Lord 
Bilsland, had served a very valuable purpose in the 
provision of fresh employment in the development 
areas by making factories available at a very moderate 
rental in a period when high taxation had greatly 
reduced the ability of industry to build for itself, 
The Act had not outlived its usefulness nor must it be 
forgotten that there were “developing” as well as 
“development areas ” such as the new coalfields where 
a diversification of industry was also necessary to 
achieve a balanced economy. 

Scottish enterprise had played its full part in the 
great development of the estates, for of the 355 fac- 
tories in operation 198 were Scottish in origin. The 
record of the North American firms occupying fac- 
a from the United States and two from 

Canada—also illustrated a fine spirit of confidence and 
enterprise, and these tenants were to-day giving em- 
ployment to 11,000 workers. It was equally gratifying 
to note that more than 70 per cent. of the American 
companies who had started operations in the United 
Kingdom since the war had chosen sites in Scotland. 
One of the reasons why these firms had been attracted 
to Scotland was the adaptability, reliability, and avail- 
ability of Scottish labour. 


Change in Status 


It is learned that the Government is agreeable to 
the suggested raising of Manchester College of Tech- 
nology to independent status and a rank second only 
to that of the Imperial College of Science and Tech- 
nology. Lord Woolton, Chancellor of Manchester 
University, who visited the college recently, empha- 
sized the need for an independent college closely asso- 
ciated with the university and, in spite of its inde- 
pendence, closely associated with the city and with 
industry. It is emphasized that the cost of maintain- 
ing such a college would be too much for the city 
to finance, and help from the University Grants Com- 
mittee would be needed. The Principal of Manchester 
College of Technology is Dr. B. V. Bowden, who said 
that no detachment from the university was desired. 
Their close connection gave the College that academic 
prestige which was the most striking point in its claim 
for higher recognition. 


Lighting Fittings 

Metropolitan-Vickers Electrical Company, Limited, 
announce that a new industrial fitting is now available 
for accommodating two or three 8-ft. 125 watt 
fluorescent tubular lamps. It consists of a Bonderized 
sheet-steel trough with closed ends. It is finished in 
stoved white enamel and built in two halves for easy 
stocking and transportation, which halves are joined 
together by cast-aluminium straps when the fitting is 
assembled. 
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INTRODUCING further economy to 


SHELL MOULDING with the new HIGH OUTPUT 












Leljrvobdla | DUPLUS 


(PATENT APPLIED FOR) 


% SPEED 50 to 60 moulds per hour 

*& COMPACT Floor space only 8’ 6” x 3’ 3” 

* SIMPLE No complicated mechanisms to go wrong 
%*& ECONOMICAL Oven constantly curing 


* CONTROL Dump Box mechanically operated and 
investment automatically timed 


%& SIZE OF PLATE 24” x 16” 
%& DELIVERY 8 to 10 weeks 
% PRICE Less than £600 


















A development of the “Shelmolda Senior” and trol by an unskilled operator, to the smallest foundry. 
“Junior” models, the ““Shelmolda Duplus” brings high To suit the requirements of individual foundries, the 
speed moulding and the advantages of automatic con- “Senior” and “Junior” models will still be available. 


SHELMOLDA — Originated and manufactured by 


FAIRBAIRN LAWSON COMBE BARBOUR LTD. 


LEEDS, ENGLAND 
TELEPHONE: LEEDS 32041 





@ 236/57 
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Pig-iron and Steel Production 


Statistical Summary of January Returns 


The following particulars of pig-iron and steel pro- 
duced in Great Britain are from statistics issued by the 
British Iron and Steel Federation. Table sum- 
marizes activity during the previous six months. 
Table II gives production of steel ingots and castings 


in January, and Table III, deliveries of finished stee| 
in December, 1953. Table IV gives the production of 
pig-iron and ferro-alloys in January, 1954, and furnaces 


in blast. (All figures weekly averages in thousands of 
tons.) 


aes ___ TABLE 1-— Generel Summary of Pig-iron and Steel Production. 





| Imported | me. St | 
ore blast-fur- | 

| consumed. jnace owners. | 
| 


| Iron-ore 


Period. production. 


Output of | 
pig-iron 
and ferro- 
alloys. 


Scrap | 
| used in 

steel- Output of | 
| ingots and | 
| castings. 


Steel (incl. alloy). 





| Deliveries | 
| of finished | 
steel. 


making. Imports." Stocks,? 





1953—August * 
September* 
October 
November .. 
December* . . 

1954—January 


739 
1,011 

1,046 

| 1,016 
926 

| 994 


1,011 
203 





TABLE II.—Weekly Average Production of Steel Ingots and Castings in December, 1954. 
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Open-hearth 
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Total 
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Yorkshire (excl. N.E. Coast and Sheffiel d) | 
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North-East Coast 

Scotland 

Staffs., Shrops., Worcs. and “Warwick 

South Wales and Monmouthshire 

Sheffield (incl. small ainidi in Manchester) 
North-West Coast 
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| 
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s1bpo 





5.7 Caste) 


CNOFRRS 


oe (acid) 





December, 1953* 
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| 


wal|wlooooooo oS 
oul oe] RoR 

2o| 4] noeoneNn 
polo] BRN ONDe to 


ee 
oo 
ow 


| $29. 9. 
334. ll. 346.3 


22.5 





TABLE III.—Weekly Average Deliveries of New Non-alloy and Alloy 
Finished Steel. 





1952. 
Product. 1952° 1953. 





Dec.* 





Non-alloy steel: 
Ingots, bloo 
billets and slabs® 
Heavy rails 
—s fishplates, 


Plates, + in. thick | 
and over 

Other heavy prod. 

bars in coil 

Light rolled prod. | 

Bright steel bars . .| 

Hot-rolled strip .. 

Cold-rolled strip ..| 

Sheets, incl. coated 

Tinplate, terneplate 
and blackplate . . 

Steel tubes, pipes 

Tube and _ 
fittings ie 

Mild wire .. 

Hard wire . 

Tyres, wheels, axles 
Forgings (excl. sais 
forgings) : 
Steel castings 66 
Tool and ae | 

steel 
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finished steel 13. 





| 810. 
Deduct: Intra-indus- 


try conversion’ | 60.2 





ola Filo Ww 
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Total net deliveries. | 250. 





TABLE IV.—Weekly Average Production of Pig-iron and Ferro-alloys 
during December, 1954. 





! 
Fur- | 
= | Hema- 
| tite. | 
blast, | 


District. |e mm — Forge. | Ferro. Total. 


a WER a 
Leics., | | 
Nor- .. 

sl 

| 


Derby, 
Notts., 
thants 
Essex .. i 

Lancs. (excl. 

N.W. Coast), 
Denbigh, Flints. 
and Cheshire .. 

Yorkshire (incl. | 
Sheffield, excl. | 
N.E. Coast) | 

Lincolnshire és 

North-East Coast 

Scotland . ‘ 

Staffs., Shrops., 

Worcs., and 

Warwick es 
Wales and 

Monmouthshire 

North-West Coast 





and 


a 
| 
J. 
"| 


8. 





Total - | 27.6 \167.8 | 


December, 1953* 27.5 |163.8 
January, 1953 29.9 149. 5 

















1 Weekly average of calendar month. 

2 Stocks at the end of the years and months. 

* Average 53 weeks ended January 3, 1953, all tables. 
* Five weeks, all tables. 


5 Other than for conversion into any other form of finished steel listed 
above. 


* Includes finished steel produced in the U.K. from imported ingots 
and semi-finished steel. 


7 Material for conversion into other products also listed in this table 
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ao iMustration of F & M 
; Core Adhesive in use by 
courtesy of Messrs. John 
Needham & Sons Ltd., 
Stockport. 


F & M CORE ADHESIVE ensures that dimen- 
sional tolerances are easily maintained within the 
required limits ; only a small quantity—a ‘film’ 
thickness, in fact!—is quite 

sufficient to give a close, STRONG 

join. 


SAMPLES AND FURTHER 
PARTICULARS SENT AT 
ONCE ON REQUEST. 


Packed in “‘easy-pouring,” 
free, non- —— Ib. 


MANUFACTURED BY 


F.& VMI.SUPPLIES LTD 


4, BROAD STREET PLACE - LONDON, E.C.2 
Telephone : LONdon Wall 7222 
WORKS : COLDHARBOUR, POPLAR, LONDON, E.14 
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Raw Material Markets 


Iron and Steel 


Trade at the foundries follows the pattern of recent 
weeks. The engineering, motor, and speciality foun- 
dries continue to be well employed, and their business 
does not fluctuate to the same extent as that of the 
light and jobbing foundries. The foundries which 
supply castings to the motor and allied trades are re- 
ceiving a regular flow of business, and good support 
is also forthcoming for those foundries which cater 
for steelworks, collieries, machine-tool makers, power- 
plant equipment supplies, and agricultural implement 
makers. Although their order-books do not approach 
the record period of some two years ago, they are 
able to show substantial outputs, which absorb all 
available supplies of the low- and medium-phosphorus 
irons, these grades being utilized by them to a greater 
extent than others, when they can be secured in suffi- 
cient quantities. Large tonnages of hematite are also 
used by these foundries. 

The supply of the low- and medium-phosphorus 
grades is very stringent, although there appears to be 
some improvement in the supply of hematite from 
Welsh furnaces. Any shortage necessitates the use of 
more expensive pig-irons, which adds to production 
costs and the difficulty of quoting competitively in a 
very keen market for both home and overseas business. 

The light and jobbing foundries show more advan- 
tageous conditions in some areas than others. There 
are many which have good order-books, chiefly among 
the makers of castings for domestic equipment, builders’ 
castings, etc., while others are in need of more work 
to keep plant fully occupied. Recently, deliveries of 
high-phosphorus pig-iron have not been up to the 
tonnages specified. This has been due, in some 
measure, to reduced outputs caused by bad weather, 
but mainly to increased demands from consumers, a 
proportion of which, it is assumed, being required to 
augment stocks. Supplies on hand are generally 
adequate to satisfy current consumption requirements. 

There is a good demand for cast-iron scrap in both 
machinery and heavy grades, despite the fact that the 
price has recently been increased. Ganister, limestone, 
and firebricks are received in adequate tonnages and 
all bear the increase in railway rates. Cupola and 
furnace cokes for heating and core-oven purposes are 
coming forward in satisfactory quantities. 

As yet there is no sign of any improvement in the 
demand for the products of the re-rollers and the 
light mills of the steelworks. Orders for small bars 
and light angles for the home trade are very scarce 
and as a consequence the re-rollers are in the main 
working short time, although they could at the present 
moment secure plenty of raw material in the form of 
billets and slabs to cope with full outputs. 

The demand for heavy joists and sections has not 
eased, although in some instances makers are having 
to dip into their forward bookings in order to make up 
reasonable rolling quantities. As usual, there is great 
pressure on the plate makers, and black and galva- 
nized sheets continue to be in heavy demand. 


Nen-ferrous Metals 


Markets last week were somewhat erratic, but, on 
the whole, the tone was fairly firm, especially in the 
case of tin, which closed £10 up for cash and £6 better 
for three months. The turnover was quite good, and 
it will be noticed that the backwardation widened to 
£45 from £41 a week earlier. There seems to be a 
scarcity of nearby metal and this has made users 
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rather anxious buyers. Whether the optimism dis- 
played by the market is fully justified may be doubted, 
for it is not yet by any means certain that the tin agree- 
ment will be confirmed by the interested parties. The 
advance has been very rapid and some reaction would 
occasion no surprise. Zinc was active and the turnover 
rather above average. On balance both positions 
gained 5s., the backwardation at the end of the week 
being £1. Lead lost ground and was 5s. down at the 
close of trading last Friday afternoon. Copper, as 
always, provided a lot of interest, but there was a 
somewhat weaker trend and cash closed £3 10s. down, 
while three months lost only 5s. The “ back” came 
in to £9 10s., compared with £12 15s. a week earlier. 
The Chilean problem is still unsettled, and although 
rumours of sales to this country have been in circu- 
lation, nothing definite is known. The total unsold 
stocks are believed now to amount to about 180,000 
tons. Scrap prices have been advanced considerably 
from what they were a few weeks ago, but demand 
is not very good. 

Copper statistics issued by the Copper Institute show 
that in February production of crude copper in the 
United States was 75,656 short tons, against 84,216 tons 
in January. Refined output was 103,496 tons—about 
8,000 tons down, while deliveries, at 87,384 tons, scored 
an advance of more than 10,000 tons. Stocks went up 


‘by 10,000 tons to 118,417 tons at February 28. Out- 


side the U.S.A. crude production was 108,480 tons— 
nearly 7,000 tons down—while refined output, at 
70,772 tons, compared with 85,100 tons in January. 
Deliveries of refined copper to users suffered a 16.000- 
ton drop to 76,001 tons, while stocks dropped by 
5,138 tons to 275,372 tons. 


Official metal prices were as follow: — 


Copper, Standard—Cash: March 18, £235 10s. to 
£236; March 19, £234 15s. to £235; March 22, £236 
to £236 10s.; March 23, £235 to £236; March 24, £235 
to £236. 

Three Months: March 18, £225 10s. to £225 15s.; 
March 19, £225 15s. to £226; March 22, £226 10s. to 
£227; March 23, £227 to £227 10s.; March 24, £226 10s. 
to £227. : 

Tin, Standard—Cash: March 18, £740 to £750; 
March 19, £747 10s. to £750; March 22, £747 10s. to 
£750; March 23, £745 to £747 10s.; March 24, £735 to 
£737 10s. 

Three Months : March 18, £693 10s. to £694; March 
19, £700 to £702 10s.; March 22, £695 to £700; March 
23, £695 to £700; March 24, £690 to £692 10s. 

Zinc—March: March 18, £73 15s. to £74; March 
19, £73 17s. 6d. to £74; March 22, £75 5s. to £75 15s.; 
_ 23, £75 10s. to £75 15s.; March 24, £74 15s. to 


June : March 18, £72 15s."to £72 17s. 6d.; March 19, 
£72 17s. 6d. to £73; March 22, £74 7s. 6d. to £74 10s.; 
_— 23, £74 10s. to £74 15s.; March 24, £73 15s. to 

4. 


LeaD—March: March 18, £87 5s. to £87 10s.; 
March 19, £86 15s. to £87; March 22, £87 15s. to 
reg March 23, £88 to £88 10s.; March 24, £86 17s. 6d. 
to . 

Second half June: March 18, £85.15s. to £86; 
March 19, £85 15s. to £86; March 22, £86 10s. to 
£86 15s.; March 23, £87 5s. to £87 10s.; March 24, 
£86 to £86 5s. 


THE ANNUAL MEETING of the Confederation of Ship- 
building and Engineering Unions this year will be 
held within the Corn Exchange, Brighton, from August 
10 to 13. 











